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ABSTRACT
The thesis uses time series analysis and cross-section analysis 
to examine the problems of population growth, rice consumption, and rice 
production in Thailand. The focus of attention is on the period since 
1960, but earlier periods are examined to place the analysis in the firm 
historical context.
Until the 1960’s, government policy had always relied upon increases 
in area planted to boost rice production, and yield either remained constant 
or declined. However, from the beginning of the first National Economic 
Development Plan in 1961, there was a new concentration on increasing 
yield by the use of inputs such as irrigation and fertilizers. As a result, 
improvements in yield began to contribute more than expansion of area to 
the rise in production. However, increase in yield and production were still 
limited by physical constraints related to the country's climate and 
geographical characteristics, and by socio-economic factors, such as 
fluctuation in rice prices, fiscal policy and land tenure system.
Despite the problems, rice production met the targets set by the 
first and second National Economic Development Plans (1961-1966 and 1967- 
1971), but by the early 1970's declining rice export prices had increased 
the relative profitability of competitive crops. As a result, the third 
National Economic Development Plan (1972-1976) was based on the assumption 
that rice prices would remain low, and it set as its target an increase 
in rice production of only 1.6 percent per annum, compared with a population 
growth rate of approximately 3.1 percent per annum. The plan set very high 
target growth rate for competitive crops.
Since 1972, however, rice prices have risen dramatically and export 
prospects have improved with the fading of the more excessive hopes for the 
•green revolution1 in other countries. These changes have restored the 
relative profitability of rice, and this thesis recommends ways of
(V)
overcoming the constraints on production and of preserving Thailand's 
position as a rice exporter. Projections of domestic rice consumption 
for 1980 have been made and compared with projections of production.
The latter are based on the assumption that it will be possible to reach 
the adjusted regional experimentally determined 'feasible yield' by 1980.
If this target is reached, then in 1980 Thailand should have a rice 
surplus of between 4.9 and 6.5 million metric tonnes for exports and 
industrial purposes after all the requirements of domestic human consumption 
have been met.
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1CHAPTER 1 
INTRODUCTION
1.1 The Importance of Rice
Rice is the major staple food of the Thai people, and by weight, 
it constitutes 72.5 percent of the average Thai diet.
Rice has been the major contributor to agricultural production, over 
the period 1961-1970. Its contribution is about 51 percent, followed by 
sugarcane and cassava (Table 1. i). Maize and mungbeans contributed only
5.4 and 1.9 percent to overall production respectively (Fig.1.1).
Rice has also been important to Thailand's economy because of its 
high contribution to the country's total value of exports and foreign 
exchange earnings. Over the last 15 years, rice has contributed approxim­
ately 25 percent of the total value of export earnings or about 3.0 per­
cent of Gross National Product, while other food crops, namely maize,
I I 2
sugarcane, cassava and mungbeans altogether contributed about 40 percent 
of the total value of export earnings.
Approximately 15.2 million ha. or about 29.6 percent of the total area
3of Thailand (51.4 million ha.) is cultivable, and approximately 7 million 
ha. or about 45 percent of cultivable land is devoted to rice production 
and only 6.3 percent devoted to other food crops such as maize, cassava 
and sugarcane (Table 1.2 and Fig. 1.2).
In recent years, the ratio of Thai exports to total rice production 
has declined. Rice exports constituted 30 percent of total production 1
1. 1962 figure calculated from data in Thailand, National Statistical 
Office, (1966), p.29.
2. Average figure between 1959-1973, from Bank of Thailand. (1974-1975) 
(XIV(8), August 1974, Tables 111.7 and V.17, pp.51 and 106).
3. 1971 figures from Thailand. Ministry of Agriculture and Cooperations 
(1960-1974)(Vol.1974) Table 81, p.169, as 1970 figures are not 
available in the 1970 volume.
2in 1961 but were only 12 percent of the total in 1970. This drop has 
stemmed from the fact that total ahnual production has increased markedly 
over the period while the volume of exports has increased only slightly 
(Table 1.3, Fig.1.3).
TABLE 1.1
PERCENTAGE SHARES OF MAIN FOOD PRODUCTION IN THAILAND 
1961 - 1970
Year All Crops Rice Maize Sugarcane Cassava Mungbean Others
Av. 1961-65 100.0 51.0 4.5 23.5 9.9 2.1 9.1
Av. 1966-70 100.0 50.4 6.4 22.1 11.0 1.7 8.3
Av. 1961-70 100.0 50.7 5.4 22.8 10.5 1.9 8.7
Source: Calculated from data in Thailand. Ministry of Agriculture and 
Cooperatives (1960-1974) (Vol.1974, various tables).
TABLE 1.2
AREA UNDER MAIN CROPS AND THEIR PERCENTAGE SHARES 
TO TOTAL FARMLAND IN QUINQUENNIA 
1961-1970 (IN MILLION HECTARES)
AREA Percentage Share
1961-65 1966-70 1961-70 1961-65 1966-70 1961-70
Total farm
land 15.2 15.2 15.2 100.0 100.0 100.0
All crop 
area 9.42 11.52 10.47 61.9 75.8 68.9
Food crop 
area 7.27 8.41 7.84 47.8 55.3 51.6
Rice 6.50 7.28 6.89 42.7 47.9 45.3
Maize 0.44 0.72 0.58 2.9 4.7 3.8
Sugarcane 0.13 0.14 0.14 0.9 0.9 0.9
Cassava 0.11 0.17 0.14 0.7 1.1 0.9
Mungbeans 0.08 0.18 0.13 0.5 1.2 0.85
Source: Calculated from data in Thailand. Ministry of Agriculture and
Cooperat ives (1960--1974) .
3FIGURE 1.1
PRODUCTION OF MAIN FOOD CROPS 
1961-1970
Rice
22.8% Sugarcane
1.9% Mungbeans
8.7% Other Crops
Source: Table 1.1
4FIGURE 1.2
TRENDS IN AREA PLANTED TO RICE AND OTHER 
CROPS, 1960 - 1970
million in hectares
all crops
upland 
food crops
oil seeds
fibre crops
67 68 69 70
Upland food crops included maize, sugarcane, 
cassava and mungbeans
5TABLE 1.3
RICE HARVESTED AREA, PRODUCTION 
EXPORTS AND DOMESTIC USE 
1961-1970
Year Harvestedarea
(thousand 
ha.) 1
Production 
(thousand 
m. tons 
of paddy)
Production 
(thousand 
m. tons 
milled 2 
basis
Export 
(thousand 
m. tons, 
milled 
basis
Exports as % 
of production 
(milled basis)
(1) (2) (3) (4) (5) (6)
1961 5643 7835 5171 1576 30
1962 5656 8177 5397 2171 23
1963 5191 9279 6124 1418 23
1964 6354 10029 6619 1896 29
1965 5971 9558 6308 1895 30
1966 5960 9199 6071 1507 25
1967 6878 11846 7818 1482 19
1968 5601 9595 6333 1068 17
1969 6259 10772 7109 1023 14
1970 6935 13346 8808 1064 12
Source: Cols. (2), (3) and (8) calculated from data in Thailand. Ministry
of Agriculture and Cooperatives (1960-74), (Vol.1974, Tables 11 and 
82, pp.48 and 170) and Col. (4) from Bank of Thailand, (1974-75)
Vol. XIV (II), Nov. 1974, Table 111.7, p.50).
1.2 Physical Geography
Thailand is situated between 5° and 21° north latitude and longitude 
between 97° and 106° east. Covering a total area of nearly 51.4 million 
hectares. The country is about 2.13 times the size of the Australian 
Capital Territory.
The Kingdom of Thailand (the land of the free) is axe-shaped with 
the axe-blade extending northward and is bounded by the neighbouring 
countries of Laos, Cambodia and Burma, the long panhandle of the axe extending 1
1. Figures refer to the crop year which ended in the year stated.
2. The conversion rate for converting data on quantities of paddy into 
quantities of milled rice was 66 percent. This rate was used by the 
National Economic and Social Development Board in the national income 
accounts estimates.
FIGURE- 1.3
PRODUCTION AND VOLUME OF EXPORTS, 
1961 - 1970 
(MILLED BASIS)
1 thousand metric tons
production
/area harvested
Source: Table 1.3
7southward along the Malay Peninusla. It is approximately 1,658 kilometers 
from north to south, and at the widest part 780 kilometers from east to 
west. The coast line contains roughly 1,875 kilometers on the Gulf of 
Thailand, and about 740 kilometers on the Indian Ocean.
Many parts of Thailand are slightly hilly and mountainous although 
the highest mountain does not reach 10,000 feet. Of the many rivers in 
Thailand, the main one is the Chao Phya situated in the Central Plain, 
the area of the most important .agricultural region of Thailand, where the 
irrigation system has been widely developed.
Topographically, the country may be divided into 4 regions which 
coincide with the geographical zones and administrative purposes of the 
country. The Northern region consists of 16 provinces, the Northeast 
region, 16 provinces, the Central region (often called Central Plain),
26 provinces, and the Southern region, 14 provinces. (Fig. 1.4 and Appendix
1.1)
1.3 The Problem
At present, Thailand is confronted by two problems. The first is 
the problem of the high rate of population growth of about 3.1 percent per 
annum. The second is the problem of food supply. As population increases, 
food production should be increased at least at the rate of population 
increase to keep pace with the population expansion and thus maintain the 
country self-sufficient in food production. But production should also 
be increased so that Thailand can maintain a sizeable export for foreign 
exchange earnings.
The increase in rice production has been limited by the physical 
factors such as climate and geographical characteristics and by socio­
economic factors, such as fluctuation in rice prices, fiscal policy and
land tenure system.
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FIGURE 1.4
MAP OF THAILAND SHOWING BOUNDARIES
OF CHUNGWATS AND FOUR
REGIONS
Region Boundary
0 20 50
MALAYSIA
81.4 Objectives
It is the intention of this thesis to analyse the twin problems of 
population growth and the rate of increase of food production, and also 
government policy in relation to this production. The analysis concentrates 
on the years 1960 to 1970; but earlier historical trends are analysed and, 
where possible, development in the years 1971-75 are noted. In addition, 
projections of the most likely trends in population and rice production 
are made.
1.5 Method of Analysis
The method employed is time series analysis and where necessary cross- 
section analysis is also included.
9CHAPTER 2
PRESSURE OF POPULATION
Thailand has experienced various population growth rates since 1850, 
the year in which the population was first estimated by Ingram (1971) 
at about 5.5 million. The first national population census, taken in 1911, 
reported that the population of Thailand was about 8.27 million and that 
the growth rate was about 0.7 percent per annum (see Table 2.1). Since 
then there have been six censuses taken in 1919, 1929, 1937, 1947, 1960 and 
1970 which have reported growth rates of about 1.4, 2.2, 3.0, 1.9, 3.2 and 
2.7 percent per annum, respectively. (See also Fig. 2.1).
A problem which must be resolved is which census gives the most complete
and reliable enumeration for use as a base for further estimation of
population expansion. Since by the standards of less developed countries,
Thailand can be described as statistically 'semi-developed'^, the irregular
rate of population growth appearing in Table 2.1 might imply inaccuracy in
the censuses. The fact is, in Thailand, although many censuses have been
completed, data on population of some censuses are still subject to error
and cannot be accepted without analysis and interpretation. Nevertheless,
from the second half of the nineteenth century until the second last
intercensal period, the figures demonstrate that there has been a high
rate of population growth and a sharp increase in population. The main
cause of this high growth in recent years has been the excess of births over
deaths, for migration has been slight. The minor role recently played by
migration is confirmed, for instance, by the finding of the 1960 census that
298 percent of residents had been born in Thailand . This also implies that 
the population is relatively homogeneous. The lack of good immigration 
statistics makes accurate analysis of the role of immigration in different 1
1. This word is borrowed from J.C. Caldwell (1967).
2. US. The Population Council (1972). p. 4.
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TABLE 2.1
DATA OF POPULATION CENSUSES (ESTIMATED 
SURVEY), ENUMERATED POPULATION 
AND INTERCENSAL RATE OF POPULATION INCREASES SINCE 1911
Year, Date 8 Month Total Population Annual Percentage 
inter-censal
(in person) increase
1850 (Ingram's estimate) 5,500,000 -
1911 (1 April) 8,266,408 0.7
1919 (1 April) 9,207,355 1.4
1929 (15 July) 11,506,207 2.2
1937 (23 May) 14,464,105 3.0
1947 (23 May) 17,442,689 1.9
1956 (Survey) (20,095,000) -
1960 (1 April) 26,257,916 3.2
1970 (1 April)* 34,152,000 2.7
The 1970 census figures are preliminary, based on 1 percent 
sample tabulation of the census.
Source: Extracted from Thomlinson (1971). Table 111 -1, p.23 and
J.C. Caldwell (1967) p.29.
periods difficult, but there is no reason to doubt Thomlinson's general 
conclusions on immigrations' historical contribution to the population.^
He states that immigration contributed to population growth almost as much 
as did natural increase in the late nineteenth centry, but since 1900, its 
rate of contribution has been decreasing. He states further that after 
World War II, immigration became very small because of severe legal restriction. 
The rate of population growth in Thailand was greatest between 1947 and 
1960, the period when it must be explained almost entirely in terms of 
natural increases.
2.1 Population Expansion
Thomlinson stated that it has been estimated that in 1700, the Thai 
population was about 4 million and that it rose to 6 or 7 million by 1900, 
with most of this growth occuring between 1850 and 1875. This accelerated 1
1. Caldwell, loc.cit■ p.29.
2. Thomlinson, op.cit. p.20, see also Syamananda (1971) p.148
FIGURE 2.1
POPULATION TRENDS SINCE 1850
I 1
(FIRST ESTIMATE f, SEVEN CENSUSES)
Population in million
40
30
Hvvw-
1850 1919 1919 1929 1937 1947
—-—--- ------ Growth
_________ rate
1960 1970
Source: Table 2.1
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rate of growth during the second half of the nineteenth century has been 
caused by the impact of expansion of trade in quality Thai rice by other 
nations which enabled the population's economic well being to rise 
sufficiently to allow a high rate of population growth to occur.
Thailand first entered into international trade on a significant
scale when the Bowring Treaty with Great Britain was negotiated.^ The
2principal agreements of this Treaty were the following:
1. British subjects were free to trade in all Thai seaports but 
they could reside permanently only in Bangkok or in any district which 
could be reached by a Thai boat in 24 hours.
2. Exports in Thailand to Great Britain were subject to duties 
according to the schedule attached to the Treaty. The Principal Thai 
exports were paper, rice, sugar, etc.
3. Opium, bullion and personal effects were traded by Great Britain 
to Thailand with a limitation of a 3 percent ad valorem rate placed on 
all other imports.
The Bowring Treaty was the pattern for treaties with other nations, 
namely the United States (1856), Denmark and Portugal (1858), the Nether­
lands (1860), Prussia on behalf of the German Customs Union (1862), and 
Sweden, Norway, Belguim and Italy (1868). These major trade agreements 
caused increased demand for quality Thai rice. In 1860-64, for instance, 
average annual rice exports were only 110,000 on tons. By 1875-79, they 
had almost doubled and by the end of the century, they had increased 
approximately fourfold (Table 2.2).
The rapid increase in rice exports boosted the Thai economy to a 
point at which it could encourage a rise in the rate of population 1
1. The Bowring Treaty is a Treaty of Friendship and Commerce between Thailand 
(Siam as it was called at that time) and Great Britain. The treaty was 
proposed by Sir John Bowring, a British envoy assigned to Thailand by 
Queen Victoria. King Mongkut acceded to the proposal with the result 
that the Treaty between Thailand and Great Britain was signed on April
18, 1855.
2. For more details see Syamananda, op.cit. pp.126-28.
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growth*. Two fifths of this increase consisted of international immigration
by the Chinese, while the other three-fifths stemmed from the excess of
births over deaths resulting from a drop in mortality which might have
2been assisted by some rise in fertility . This decline in mortality was 
probably the result of improved medical practices. Vaccination against 
smallpox for instance, was introduced by American missionaries, who began 
arriving in 1833 and were soon called 'Mob' that is doctor, because of
3their medical role .
It is not known if the rate of fertility did actually rise. But 
we do not need any exact conclusion about the fertility rate in the late 
nineteenth century, as a rough indication of a rise in the rate of population 
growth is sufficient for our purposes here.
Estimates of population growth in the nineteenth century are 
necessarily somewhat arbitrary, and there is some difference of opinion over
4the precise period at which the greatest rate of population growth occurred. 
However, it is equally clear that there is agreement on one point: that 
there was a rapid increase in the rate of population growth in the second 
half of the nineteenth century.
Caldwell^ observes that it is doubtful whether the Thai people have 
ever known real hunger as there have always been resources for them to 
produce more rice if they wished to do so. The slow population growth before 
the second half of the nineteenth century there for was not because of the
1. Thomlinson, op.cit.
2. Caldwell, op.cit. p .63.
3. Syamananda, op.cit. p. 120
4. Ibid. pp. 27-28.
5. Caldwell, loc.cit. pp.28-
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TABLE 2.2
VOLUME OF RICE EXPORTS FROM THAILAND, 
1857 - 1960
Period Average Quantity 
(1000 m. tons/year)
Period Quantity 
(1000 m.tons)
1857-1859 59 1946 455
1860-1864 110 1947 392
1865-1869 98 1948 812
1870-1874 112 1949 1,216
1875-1879 212 1950 1,489
1880-1884 215 1951 1,577
1885-1889 319 1952 1,549
1890-1894 435 1953 1,359
1895-1899 480 1954 1,001
1900-1904 668 1955 1,237
1905-1909 886 1956 1,265
1910-1914 913 1957 1,570
1915-1919 947 1958 1,133
1920-1924 1,061 1959 1,092
1925-1929 1 ,403 1960 1,203
1930-1934 1,543
1935-1939 1,522
1940-1944 795
Source: 1857-1951 calculated from data in Ingram, op.cit. Table III, p.38.
1952-1960 from Thailand, Ministry of Agriculture and Cooperatives 
(1960-74) (Vol.1967, Table 81, p.127).
inability of the natural resources to feed more people; and the increased 
rate of population growth in the latter half of the century can be 
attributed in part to Thailand's ability to meet the rising external demand 
for rice. This not only necessitated the cultivation of increased 
hectarage, thereby boosting labour requirements, but the cash inflow raised 
economic well-being to a level which could support rapid population growth.
It is not surprising that cash incomes can induce a population increase. 
Caldwell observes that 'cash incomes can be used flexibly on occasion to
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improve nutrition, or in time of need, to do something to save an 
endangered life. Extra labour could produce valuable increments of cash 
income and it may well be that some indigenous means of reducing the 
level of fertility was relaxed1.^ Thus, the rising export trade probably 
acted to increase the birth rate and comparative economic prosperity also 
encouraged substantial immigration by the Chinese.
In the twentieth century, rice exports have continued to be an 
important part of the national economy. This can be seen from the export 
figures (Table 2.2) and from Silcock's assertion that before World War II, 
the rise in damand for Thai rice from Europe, Asia, Japan and other rice- 
deficit regions caused the area under rice production to increase sharply. 
The resultant inflow of money raised economic well-being sufficiently to 
allow a high rate of population growth to occur.“
To conclude this analysis, it seems there were two main turning points 
in Thailand's course of population expansion. The first occurred in the 
second half of the nineteenth century, when rises in demand from external 
markets produced a rate of population growth which reached an average of 
2 percent annually in the early years of this century. Much of this early 
growth can be explained by immigration. The second turning point occurred 
after World War II when international immigration practically ended and, 
more importantly, when mortality rates began to fall rapidly. The result 
was that by the mid-1960's natural increase may have reached 5.2 percent 
annua 1ly.
2.2 A Note on the 'Two Latest Population Censuses * 1 2
The problem of which census should be used as a base from which further 
estimates can be made has not been resolved. The most recent Thai census
1. Caldwell, loc.cit pp.28-29
2. Silcock's view will be discussed in Chapter 3.
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of 1970 would, of course, seem the most suitable, but unfortunately its 
results are tentative and preliminary as only a 1 percent sample has been 
tabulated. In addition, when this census was taken, there were difficulties 
such as budget cuts, insufficient manpower and small delays in interviewing. 
It is not a reliable basis for further use partly because it was taken 
after hurried preparation, partly because its results are not fully published 
and partly because there is reason to believe that the provisional results 
under-estimated the population.* Because of fears about the inadequacy 
of the census data, a post-enumeration survey was conducted to evaluate its 
quality and completeness but the results have not yet been released. Even 
when the results become available, they will have to be used with caution, 
as the survey sample covered only 2 percent of the total number of 49,000 
enumeration districts.
The year 1970 was also a time of disruption from terrorist activity
in some border areas, so that the population of a few villages in the
'sensitive area1 is said to have been estimated rather than enumerated.
2Thomlinson estimated that in mid-1970 Thailand's population was
36.2 million, a figure which would place the country sixteenth in population 
among the nations of the world. This estimated figure is supported by the
3Population Council (New York) and by the East-West Population Institute 
and Institute of Population Studies . It can be accepted that the 1970 
census is subject to the error of under-enumeration.
The most recent enumeration census for which data have been fully 
published was the one that was taken in 1960. Even here, the population of 1 2 3 4
1. The East-West Population Institute, East West Centre and the Institute 
of Population Studies, Chulalongkorn University (1973),p.5.
2. Thomlinson, op.cit., Table 1-2, p.3.
3. U.S.A. The Population Council, op.cit p.2.
4. The East-West Population Institute, East West Centre and Institute of 
Population Studies, Chulalongkorn University, op.cit. , p.3.
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26 million was said to have been under-enumerated by nearly a million 
persons. However, in respect of most characteristics of the population, 
the 1960 census remains the best source. This census will therefore be 
used as a base from which to make further estimations. The growth rate of
3.2 percent annually between the 1947 and 1960 censuses is also confirmed by
2the Survey of Population Change, which was carried out for the year 1964- 
1965. The survey findings imply that Thailand's population was growing at 
a rate of around 5.1 percent annually.
2.3 Position of Population in 1960
In view of the fact that the 1960 census is the most reliable population 
information on Thailand, this census will be used as a fact base for further 
analysis. More detailed breakdowns on them needed in order to understand 
the population situation in Thailand more clearly and to appreciate the 
need for greater food production.
2.3.1 Rural-Urban Population Distribution
The reason for breaking the population down into rural and urban 
segments is that there are differences between those two areas in rice 
consumption. People in rural areas tend to consume more rice, with little 
addition of more expensive food such as meat and poultry. Rice consumption 
per capita also tends to be greater than in urban areas. Naturally, 
rice production requirements are affected by the different pattern of food 
intake in these two areas. The different population growth rate in these 
two areas also affects the total rice requirements for domestic consumption, 
and determines the amount left for exports. 1 2
1. U.S. The Population Council, op.cit. p.3.
2. Thailand. National Statistical Office (1969). p.9., The Survey was 
conducted because of the doubt on the population growth rate between 
the two censuses, 1947 and 1960 (which was revealed as 3.2 percent), 
while the registered vital rates indicated a far lower growth rate, 
averaging 2.6 percent for the period 1957-1961 and even lower prior
to that.
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The 1960 census showed that the population of Thailand was then about 
26.26 million (Table 2.1) Seventy-five percent of this total were residing 
in rural (agricultural) areas and 25.0 percent in urban (non-agricultural) 
areas. The 1960 census divided the population into rural and urban 
components according to the pattern shown in Table 2.3 and Figure 2.2.
According to Table 2.3, 19.7 million of the population were residing 
in rural areas of which 6.2 million were children aged under 10 years while
13.5 million were over 10 years. The small number of 6.6 million in urban 
areas comprises 2.0 million children aged under 10 years and 4.5 million 
people aged over 10 years.
To facilitate the calculation of food requirements, the population is 
converted into adult equivalents. The conversion is made on the assumption 
that for children aged under 10 years, the per capita food consumption 
is half of the adult per capita consumption. On this basis, the total 
population of 26.26 million is equal to 22.14 million adult equivalents, 
of whom 16.60 million resided in rural areas and 5.53 million in urban ones.
Table 2.4 and Figure 2.3 show that rural-urban population differs 
between regions, with the Central region having a high concentration of urban 
population.
Assuming that the rural and urban components in each region have the 
same pattern of age groups as for the whole country, the following table 
is obtained (Table 2.5a).
2.3.2 Per Capita Rice Consumption
Estimates of per capita rice consumption of milled rice in Thailand 
came from three sources: The Rice Department; the Income Estimation Division, 
National Economic Development Board; and the Household Expenditure Survey. 1
1. Detail of calculations see footnote 1, Table 2.3, p. 13, above.
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TABLE 2.3
1960 CENSUS , RURAL AND URBAN
(NO. IN THOUSANDS)
POPULATION
Age Group Rural Urban Total Person %
0-9 6,173.6 2,057.8 8,231.4 31.3
10-19 4,190.4 1,296.8 5,587.2 21.3
20-29 3,365.4 1,121.8 4,487.2 17.1
30-39 2,344.3 781.5 3,125.8 11.9
40-49 1,581.8 527.3 2,109.1 8.0
50-59 1,097.0 365.7 1,462.7 5.6
60-69 589.6 196.6 786.2 3.0
70+ 351.1 117.0 468.1 1.8
All Ages 19,693.4 6,564.5 26,257.9 100.0
0-9 6,173.6 2,057.5 8,231.4 31.3
10 onwards 13,519.8 4,506.7 18,026.5 68.7
Adult
equivalents 16,606.6 5,535.6 22,142.2 84.3
Source: Calculated from data in Thailand. National Statistical Office 
(1966/7-1970/1) (Vol.1970/71), Table 13, p.40.
Notes: (1) The calculations were made by applying 75 percent of population
residing in rural (agricultural) areas and 25 percent of that in 
urban (non-agricultural) area to the total population and in each 
age group. This assumption disregards the effect of internal 
migration which may cause differing proportions of rural arid urban 
residents in each age group. (2) The population aged 11 years old 
and over was counted as the economically active population following 
the practice of Thailand's National Statistical Office.
The estimations range from 125 kg. per capita per year to 168 kg per capital 
per year. This covers various years. The range is higher when the figures 
are broken down into villages and metropolitan areas i.e. the maximum per 
capita rice consumption in the villages of various regions ranged from 119 
kg. per capita per year to 188 kg. capita per year; in metropolitan areas, 
per capita rice consumption was lower, ranging from 83 to 99 kg. per capita 
per year (Table 2.5b).
FIGURE 2.2
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2.3.3 Regional Per Capita Consumption and Rural-Urban Differences
Data on per capita consumption of milled rice in Thailand, broken 
down by regions and rural-urban areas, are available from the Household 
Expenditure Survey done in 1962 by the National Statistical Office (Table 
2.6). The classification of regions in this survey is somewhat different 
from that of the current study and thus some adjustment is needed. In 
this study the Central region includes all provinces covered by the Central 
and Eastern regions of the Household Expenditure Survey, and thus the 
Central region figure is obtained by averaging the results for those two 
regions (Table 2.6).
TABLE 2.4
DISTRIBUTION OF POPULATION BY PLACE OF 
RESIDENCY BY REGIONS (1960 CENSUS)
(NO. IN THOUSANDS)
Region Rural Urban Total
North 4,532.7 1,190.4 5,723.1
(79.2) (20.8) (100.0)
North East 7,940.6 1,050.9 8,991.5
(88.3) (11.7) (100.0)
Central 4,531.5 3,739.8 8.271.3
(54.8) (45.2) (100.0)
South 2,584.9 687.1 3,272.0
(79.0) (21.0) (100.0)
Whole Kingdom 19,589.7 6,668.2 26,257.9
(75.0) (25.0) (100.0)
Source: Calculated from data in Thailand. National Statistical Office
(1966/67 -1970/71) (Vol.1970/71, Table 16, p.44-47) .
Note: Figures in parentheses are the percentage shares of rural-urban
population in each region.
Source:
FIGURE 2.3
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TABLE 2.5a
RURAL AND URBAN POPULATION BY REGION AND THE ADULT 
EQUIVALENTS 1960 CENSUS 
(NO. IN THOUSANDS)
Region Age Group Rural Urban Total
(1) (2) (3) (4) (5)
North 0-9 1,418.7 372.6 1,791.3
10 onwards 3,114.0 817.8 3,931.8
Adult equi­
valent 3,823.3 1,004.1 4,827.5
North-East 0.9 2,485.4 328.9 2,816.3
10 onwards 5,455.2 722.0 6,177.2
Adult equi­
valent 6,697.9 886.5 7,584.4
Central 0-9 1,418.3 1,170.6 2,588.9
10 onwards 3,113.1 2,569.2 5,682.4
Adult equi­
valent 3,822.2 3,154.5 6,976.9
South 0-9 809.1 215.1 1,024.1
10 onwards 1,755.8 472.0 2,247.8
Adult equi­
valent 2,180.3 579.6 2,759.9
Whole Region 0-9 6,131.5 2,087.2 8.218.6
10 onwards 13,458.1 4,581.0 18,039.2
Adult equi­
valent 16,523.7 5,624.7 22,148.5
Source: Derived from Tables 2.3 and 2.4 above.
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TABLE 2.5b
PER CAPITA CONSUMPTION OF MILLED RICE IN 
THAILAND (FROM VARIOUS STUDIES)
Region S o u r c e s
Rice Income National Hazel M. NSO, Nutritional
Dept. Estima- Survey, Houck House- Survey
Ministry tion 19551 and S. hold 19623
of Division Sudsaneh, Expend-
Agric. 19592 iture Survey
1962
(1) (2) (3) (4) (5) (6) (7)
■ . pci capita per y c ai
Whole 167-
Kingdom 125 154.3 168
Vi 1lages
North^ 185 163.5
Norths. 5east 188 184.7
C Central^ 159 166 119
South' 160 128.5
Metropo-
litan area 83 99
1. Nutrition Survey in Thailand by Dr. Ammara Juntarapanon M.D. from Thai 
Medical Association Report, Vol. 38, Section 2, March 1955.
2. "Food Intake and Nutritional Status in a Siamese Village" by Hazel M. Hauck 
and S. Sudsaneh, from Journal of Amercial Dietetics, 35:1149-1157, 1959.
3. Nutritional Survey by Interdepartmental Com. on Nutrition for National 
Defense, February, 1962.
4. Average in 2 villages: Ban Phon (165 kg. per capita per year and San-Pong 
162 kg. per capita per year.
5. Average in 4 villages: Pon-ngan, Mark-Yar, Sri-kai, and Ban-kao of 1974,
195, 177 and 193 kg. per capita per year, respectively.
6. Only one village, Tar-kai, obtained from Nutritional Survey and Bang Chang 
village done by Hazel M. Hauck and S. Sudsaneh in 1959.
7. Average of two villages, Bang-Dan and Don Kee Lek of 123 kg. and 134 kg per 
capita per year.
Source: Calculated from Gaesuwan, Siammwalla and Welsch (1974). Table 3.
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TABLE 2.6
AVERAGE ANNUAL PER CAPITA CONSUMPTION OF MILLED RICE 
IN THAILAND IN 1962 BY REGION, RURAL AND URBAN AREAS
Region Rural(agricultural) 
----------- kg.
Urban
(non-agric) 
per capita per year-----
Total
North 185.530 159..224 181.932
Northeast 188.137 140..577 184.406
Central * 166.738 118..966 158.690
South 160.053 127., 338 154.632
Source: Redrawn from Gazsuwan, et.al Ibid., Table 4.
1. Metropolitan areas were not included in the average because they included 
only 2 provinces, Bangkok and Thomburi, and the figures were too low for 
comparison with the other two regions.
Per capita consumption of milled rice differed between rural and urban 
areas (Table 2.6). The difference was most marked in the Central region 
followed by the Northeast, but in the North and South there was less contrast. 
There was also a wide range in regional consumption. The South had the 
lowest per capita milled rice consumption at only 154.63 kg. per capita 
per year while the maximum intake of milled rice was in the Northeast.
2.4 Estimated Annual Rice Consumption for 1960 (Whole Kingdom)
From the number of rice eaters in Table 2.5a and the per capita rice 
consumption in Table 2.6, we can arrive at the rice production needed for 
consumption of about 3.68 million metric tons milled basis (Table 2.7).
2.5 Conclusion
Thailand has experienced various population growth rates since 1850, 
the year in which the population was first estimated by Ingram at about
5.5 million, and which the growth rate was about 0.7 percent per annum.
In 1960 the population rose to 26.26 million with the growth rate of
3.1 percent per annum.
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TABLE 2.7
ESTIMATED RICE CONSUMPTION BY REGION, 
RURAL AND URBAN AREAS, 1960 
(THOUSAND METRIC TONS,
MILLED BASIS)
Region Rural Urban Total
North 707.3 159.9 867.2
Northeast 1,260.0 124.6 1,384.6
Central 637.3 375.3 1,012.6
South 349.0 73.8 422.8
Whole Kingdom 2,953.6 733.6 3,687.2
Source: Derived from Tables 2.5a and 2.6 above.
Using the 1960 census as a base for calculating rice consumption, the 
population of 26.26 million was broken down into regions, rural and urban 
areas. The reason for breaking the population into regions by rural and 
urban areas was the differences between these two areas in rice consumption. 
People in rural areas tend to consume more rice, with little addition of 
more expensive food such as meat and poultry. Rice consumption per capita 
also tends to be greater than in urban areas. The different population growth 
rate in these two areas also affects the total rice requirements.
The 1960 census showed that the rice production needed for consumption 
was 3.68 million metric tonnes.
In 1960, rice exported from Thailand amounted to 1.2 million metric 
tons. Given that consumption is estimated at 3.68 million metric tons, 
the total production needed would be about 5.0 million metric tons milled 
rice equivalent.
Considering the rate of population growth of 3.1 percent which is one 
of the highest rates in the world, rice production would have to increase at 
the same rate as population increase as well as allowing for annual exports, 
in order for Thailand to maintain its position as a rice exporter, and keep 
a country self-sufficient in food production. The alarming rate of
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population expansion will soon cause the encroachment on the rice produced 
for export and then there will be the problem of insufficient food for 
each.
28
CHAPTER 3
LEVELS OF PRODUCTION
3• 1__Rice Production: Past Trend
The growth in rice production and area harvested is indicated by 
I able 3.1, which gives figures and indi ces for the period 1907-1910 and 
decennial averages for the period 1911-1970. The above Table also 
gives figures and indices for yield per hectare.
The long term trend in rice production as shown in Table 3.2 can 
be considered in 3 stages. Between 1907 and 1950, expansion of rice 
production came almost entirely from an increase in area planted and area 
harvested as yield was steadily declining. From 1951 to 1960, yield was 
stable at a lower level than in the first stage, and the increase in 
production came from a remarkable increase in area. During the third 
stage, from 1961 to 1970, expansion of production came from steady increase 
in yield and a further substantial increase in area (Fig. 3.3).
Si1 cock has asserted that Thai rice yield declined up to World War 
II, and that the rate of decline slowed down after the country had recovered 
from the effects of World War II, until it ended in the mid-1950.* He 
explained that yield did not increase in the earlier period before World 
War II because labour was not being used intensively enough on farms to 
enable higher yields to occur. And the most likely cause, he stated, 
stemmed from the impact of increased demand for Thai rice from the world 
markets in Europe, Africa, newly- developed Japan and other rice deficit 
countries. The increased demand led to attempts by merchants to gain 
sources of supply by gaining control of farmers in remote areas through 
credit and by themselves becoming landlords in the more Central region.
This, together with an increase in the size of farms designed to cope 
with the labour shortage, led to practices which reduced yields. Another 
consequence of the increased export demand would appear to be government 1
1. T.H. Silcock (1970), pp.37-39 and 57.
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TABLE 3.1
TEN-YEAR AVERAGE OF RICE AREA HARVESTED, PRODUCTION 
AND YIELD 1907-1970
Year
Area
Harvested 
(1000 ha.)
Index
Production 
(1000m. Index 
tons)
Index
Yield 
(m. tons/ 
harvested
Index
(1) (2) (3) (4) (5) (6) (7)
1907-10 1461 100 2737 100 1.88 100
1911-20 1906 130 2347 119 1.71 91
1921-30 2515 172 1 4448 163 1.77 94
1931-40 2912 199 4546 166 1.56 83
1941-50 3998 274 5326 195 1.33 71
1951-60 5282 362 7073 258 1.33 71
1961-70 6153 469 10514 225 1.68 89
Source: (1) Ingram (1971) op.cit.
(2) Thailand, Ministry of Agriculture and Cooperations
(3) Welsch and Tongpan , (1973) op.cit. pp.130-31 .
encouragement to farmers to bring new land into cultivation by offering 
a special tax inducement rate. This incentive rate was first used in the 
period 1850-1900. The inducement was in the form of an incentive land 
tax which allowed exemptions for newly cultivated land. This tax was 
initiated by King Mongkut. The King believed that people who were not 
occupied in rice cultivation were faced with the difficulty of high rice 
prices caused by internal shortages due to increased export demand. Rice 
growers, on the other hand, had gained from the high prices, creating 
inequality between the two groups. The solution was to encourage increased 
production by expanding the cultivated area and hence to reduce prices.
To accomplish this purpose, no tax was collected from newly cleared rice 
land during the first year of its cultivation. In addition, the tax was 
collected at a reduced rate during the second and third years. Consequently, 1
1 Ibid., pp.38-39. For more details see Ingram op.cit.pp.75-79 and 
ppTTi-12.
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FIGURE 3.1
LONG TERMS TREND OF RICE PRODUCTION AREA AND YIELD, 
10-YEAR AVERAGE 1911/20 TO 1960/70, 
CLASSIFIED INTO THREE STAGES
Source: Table 3.1
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rice area rose sharply and the intensive cultivation for high yield 
became more difficult.
Between 1941 and 1960, the increase in production can be explained 
entirely by an increase in cultivated area because the contribution of 
yield was zero. Area increased about 32.1 percent and production increased 
about 32.8 percent. The area index rose from 274 to 362 and the 
production index rose from 195 to 258 while the yield index remained 
constant at 71.
Ruttan, Soothipan and Venegas (1966) explained that variations in the 
contribution of yield to total production over the trend period (1907/08 
to 1963/64) reflect primarily variations in environmental factors which 
differ from season to season rather than differences in varieties or 
cultural practices. They wrote, 'after the effects of the environmental 
factors are taken into account, there is little yield or increase or 
yield differential left to be explained by such factors as new varieties, 
better cultural practices or more intensive use of technical inputs such 
as fertilizer and insecticides or by economic and social differences among 
regions and between Thai and Philippines.
The decline of rice yield during World War II which ended in the 
mid-1950's (so it is asserted by Silcock, whose study is used in to the 
first two stages of this thesis) seems to show the importance of labour 
in improving productivity. As Geertz (1963) wrote "Because productivity 
is so dependent on the quality of water regulation, labour applied to the 
improvement of such regulation can often have a greater marginal productivity 
than the same labour applied to constructing new, but less adequately
managed, terraces and new works to support them--- the output can be
almost indefinitely increased by more careful, fine-comb cultivation 
techniques;.... Seeds can be sown in nurseries and then transplanted
1. Ibid., p.32.
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instead of broadcast, they can even be pregerminated in the house. Yield 
can be increased by planting shoots in exactly spaced rows, more frequent 
and complete weeding, periodic draining of the terrace during the growing 
season for purposes of aeration, more thorough ploughing, raking, and 
leveling of the muddy soil before planting, placing selected organic 
debris on the plot and so on; harvesting techniques can be similarly 
perfected.... to reap the fullest percentage of the yield....
This is supported by Clark and Haswell (1964) who have also stressed 
the importance of labour in increasing yield. He stated that not only the 
average product but the marginal product of grain equivalent obtained
can be increased when an additional man-hour of labour is applied to the
2same land." Since Thailand's available lands were not scarce at that 
time, we should not expect the marginal product to be similar to the 
average one. Narzouk (1972), made a study using data on farm size and 
yield from the Census of Agriculture, 1962 and data on the number of 
working days per family on rice farms of various size from an economic 
survey of rice farmers in Nakhon Fathom province (Central region) during 
the 1955-1956 rice season. His study indicates that marginal productivity 
per working day rises with size of farms. He also found that the 
percentage of increase in output as compared with percentage increase in 
input of labour per working day was 1.38 on the average, which indicated 
the high ability of farms to absorb labour.
Thai rice yield improved gradually in the early 19601s and has 
improved sharply since then. It is doubtful whether the yield improvement 
after 1960 was due to the impact of the new technology, the Green 
Revolution, which has been recently discovered. This will be discussed 
in greater detail later. 1 2
1. Geertz (1963) pp.34-35.
2. Ibid., p.86.
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3.2 Comparison with Previous Research
Quantitative measure of Thai rice yield in the past has been made 
by many agricultural economists. Hsieh and Ruttan* (1967) estimated that 
2.9 percent per annum increase in rice production between 1907 and 1964 
consisted of a 2.5 percent per annum increase in the area harvested and 
a 0.4 percent per annum increase in yield. Silcock estimated that the 
components of the increase in output of rice from 1951/53 to 1962/64 
consisted of a 13 percent increase in area and a 15 percent increase in 
yield. Between 1947 and 1970 there was an increase of 7.9 percent increase 
in area and an increase of 2.5 percent increase in yield (Table 3.2).
These results however cover different parts of the periods under consideration. 
They are evidence showing how important a part area increase has played in 
increasing the production in the past. Silcock's study covers only a short 
period of time and during that time, rice production increased very little. 
Yield, however, began to increase and therefore the component of yield 
rate increase to increase in production was found to be higher than the 
component of area. Silcock1s study was therefore only the period where 
yield started to increase rapidly. Without Silcock's study which covered 
only the period of 1951 to 1964, the conclusion could be made that new 
technology had little impact on the yield performance over the trend period. 
Hence the constraint on rice yield must be due to environmental factors, 
as asserted by Ruttan, Soothipan and Venegas.
3.3 Regional Differences
The regional figures of rice yield in Table 3.3 partially support 
the argument of Ruttan, Soothipan and Venegas on the climatic and 
geographic factors (environmental factors). In the North and the Central 1 2
1. Hsieh and Ruttan (1967)., p.310.
2. Silcock, op.cit. Table 8.2 p.180.
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region of Thailand, water control is relatively better and soil fertility 
is relatively high compared with other regions of the country, making 
possible higher yields. Norman' stated that the differences in yield 
between the North and the Central regions are due partly to inherent soil 
fertility differences, but it is also possible that the shortage of rice 
land in relation to population in the North encourages high management 
inputs. The lower yield in the Northeast and the South was related to 
radiation and water supply.
TABLE 3.2
COMPARISONS OF GROWTH IN RICE PRODUCTION AT 
VARIOUS PERIODS FROM VARIOUS STUDIES 
1907 - 1970
Sources
Growth in Rice 
Production
Component Shares
Growth in Area Growth in Yield 
percent per annum---------------
Usich $ Ruttan 
(1907-1964)
Silcock
(1951/3-1962/4)
1947-1970
2.9 2.5 0.4
30.0 13.0 15.0
10.5 7.9 2.5
Actually in the North and the Central region, water control is among 
the most important factors affecting yield during the trend period. Yield 
increase in the later part of the trend period (after 1960) is however due 
mainly to the good water control especially in the Central region where 
the new irrigation system lias been constructed since 1957. And the adoption 
of new technology if possible should in the areas under this irrigation 
system. But in fact the new technology had very little impact on yield 
increase during 1961 to 1970. If this is so, why has yield increased during 
this period and what were the constraints in the past (before 1960).
1. Norman, (1973), p.120.
35
TABLE 3.3
RICE YIELD BY REGIONS 
1951 - 1970
(METRIC TONS. PER HA. PLANTED)
North North east Central South
1951 1.5 1.0 1.4 1.3
1952 1 .5 1.0 1.4 1.4
1953 1.8 1 . 1 1.5 1.4
1954 1.7 0.8 1.1 1 .3
1955 1.9 0.9 1.4 1.6
1956 2.1 1 . 1 1.6 1.4
1957 2.1 0.9 1.0 1.2
1958 1.8 0.9 1.4 1.3
1959 1.9 0.8 1.2 1.4
1960 1.9 1.0 1.5 1.4
Average 1951-60 1.82 0.95 1 .35 1.37
1961 2.1 0.9 1 .5 1.5
1962 2.1 1 .1 1.6 1.5
1963 2.6 1.1 1.8 1.6
1964 2.3 1. 1 1.7 1.2
1965 2.4 0.9 1.6 1.4
1966 2.6 1.2 1.9 1.5
1967 2.9 1.0 1.7 1.3
1968 2.9 1.2 1.6 1.8
1969 2.7 1.5 1.9 1.9
1970 2.9 ] .6 1.6 1.9
Average 1961-70 2.55 1.16 1.69 1.56
Source: Wei sell and Tongpan, 1 op.c 11. p.132.
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It is the intention of this thesis to study the causes of the yield 
increase after 1960 and the impact of government policy in the past in 
relation to production. In this connection, the pressure of population 
has caused a fairly urgent need for more food production. But not only 
should food production be increased to keep pace with the population 
expansion, but it should also be increased so that Thailand can maintain 
a sizeable export for foreign exchange earnings. The Government policy 
in relation to production in the past has not been very successful. But 
all this depends on many factors which enable a high potential yield to 
be acheived to make a sizeable production possible. What than would be 
the factors controlling levels of production? What would be the government 
policy to remedy these factors or what would be the government policy in 
relation to production? These questions will be discussed in chapter 4.
3.4 Position of Production During 1960 to 1970
3.4.1 National Level
From 1960 to 1970, production of rice increased by 3.26 percent per 
annum from 9.5 million metric tons in 1960 to 13.6 million metric tons in 
1970. This was due to a 2.5 percent increase in areas and a 3.3 percent 
increase in yield per hectare. The rate of increase in production was not 
constant over the period, as much of the increase occurred between 1966 
and 1970. For the years between 1966 and 1970 production increments resulted 
from higher rates of annual growth of both area and yield (Table 3.4,
Figure 3.2).
3.4.2 Regional Differences
Area
All four regions of Thailand showed simultaneous increases in area 
under cultivation. The largest area was in the Central region. The second 
largest was the Northeast but the area in that region was subject to large 
annual variations. The area under cultivation in the North and the South
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is much more stable but it is also much smaller. It showed some increase, 
however, in the late 1960's (Figure 3.3).
Yield
Trends of rice yield in the four regions are shown in Figure 3.4.
From this figure it is seen that the highest yield is in the Northern 
region. The second highest is in the Central region, followed by the 
Southern region and the Northeastern region. All regions show a substantial 
improvement in yield over the decade, except for the Central region where 
yield is steady over the time. The national average yield shows an 
improvement over the period especially during the last 3 years (Figure 3.4). 
Production
The highest production comes from the Central region despite the fact 
that the yield is lower than in the North. This is because the Central 
region has the largest area. The second highest production comes from the 
Northeast region but in this region production is subject to seasonal 
fluctuation. The magnitude of fluctuation is quite substantial. In the 
Northern region production is steadier, although these substantial 
increases appear in 1967 and 1968 due to a decrease in damage to the crop. 
Production is lowest in the South and the annual variation are not sufficient 
to make a heavy impact on the national figures. (Figure 3.5).
3.4.3 Product ion Surplus and Deficit
Because rural and urban population have different consumption patterns, 
the extent of urbanization is important in determining the production surplus 
or deficit. For this reason two estimates of consumptions have been 
calculated: one on the assumption that no urbanization occurred in the 
period 1960 to 1970; the other on the assumption that the rate of urban­
ization was 28.6 percent by 1970.
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3.4.3.1 Effects of Urbanization on Production, 1960-1970 
Without Urbanization
Let us assume that the rate of population growth was continued 
at 3.1 percent per annum and that age structure remained constant in each 
region, rural and urban areas over the period. By 1970, total population 
in adult equivalent have been about 30.1 million. The distribution of 
the total population are in Table 3.5.
TABLE 3.4
TRENDS OF RICE PRODUCTION 
IN THAILAND 
1960 - 1970
Year Production 
(mill. m. tons)
Area
(mi11. ha)
Yield
(m. tons/ha. 
harvested
1960 9.48 5.9 1.39
1961 9.89 5.2 1.44
1962 11.00 6.6 1.49
1963 11.59 6.6 1.58
1964 11.36 6.5 ] .60
1965 10.98 6.6 1.56
1966 11.95 7.4 1.72
1967 9.63 6.4 1.71
1968 10.35 7.2 1.72
1969 13.41 7.6 1.93
1970 13.57 7.8 2.00
Average annual
increases 1960-70 3.26 2.54 3.31
1960-65 2.9 2.2 2.3
1966-70 4.2 3.3 4.9
Source: Thailand, Ministry of Agriculture 
(Vol: 1974, Table 11, p.48).
and Cooperatives. (1960-74) ,
FIGURE 3.2
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million
metric
tons
THAILAND, TREND OF PADDY PRODUCTION AREA AND YIELD 
1960-1970
product ion
1960 61
million hectares
metric ton per hectare
yield
1960
Source: Table 3.4
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FIGURE 3.3
RICE AREAS IN VARIOUS REGIONS, 
THAILAND, 1960-1970
million hectares
whole kingdom
-central
Northeast
South
north
66 67 68 69 701960
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FIGURE 3.4
TRENDS OF RICE YIELD IN VARIOUS REGIONS, 
THAILAND, 1960-1970
metric tons per hectare
North
South/ x
1960 61
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FIGURE 3.5
TRENDS OF RICE PRODUCTION IN VARIOUS REGIONS, 
THAILAND, 1960-1970
million metric tons
Whole Kingdom
Northeast
'North
Central
/
•South
1960
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TABLE 3.5
ESTIMATED RURAL AND URBAN POPULATION IN REGIONS BY ADULT 
EQUIVALENTS (1960-1970) (WITHOUT 
URBANIZATION ASSUMPTION)
(NUMBER IN THOUSANDS)
Region
(1)
Rural Urban Total
1960
(2)
1970
(3)
1960
(4)
1970
(5)
1960
(6)
1970
(7)
North 3823.3 5188.2 1004.1 1444.0 4827.0 6632.2
Northeast 6697.9 9061.9 886.5 1203.0 7584.4 10264.9
Central 3822.2 5186.7 3154.5 4280.6 6976.7 9467.3
South 2180.3 2958.7 579.6 786.5 2759.9 3745.2
Whole Kingdom 16523.7 22395.5 5624.7 7714.1 22148.5 30109.6
Source: Derived from Table 2.5a.
With Urbanization
Assuming urbanization took place between 1960 and 1970, and the 
population growth rate continued at the rate of 3.1 percent p.a., Table
3.6 will be obtained.
TABLE 3.6
ESTIMATED POPULATION BY REGION, RURAL AND URBAN 
DISTRIBUTION, 1970 (WITH 
URBANIZATION ASSUMPTION) (NO.
IN ADULT THOUSANDS)
Region Rural Urban Total
North 4833.2 1493.7 6326.9
Northeast 8467.2 1318.7 9785.9
Central 4831.8 4692.5 9524.3
South 2756.2 862.2 3618.4
Whole Kingdom 20888.4 8367.1 29255.5
Note: The
when
rate of urbanization is calculated by using the following formula
, a(75-a)b -4oo >a
a = the level of urbanization (percentage of total population in 
localtities with 20,000 or more inhabitants at a given point 
in time,
b = the level of urbanization to be estimated for a date five years 
later.
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By using the above formula, the approximate rate of urbanization is
28.6 percent by 1970. This means that by 1970, population residing in 
urban area had increased from 25 percent in 1960 to 28.6 percent in 1970.
When this rate is applied to the estimated population, the population 
distribution by rural and urban areas is obtained.
3,4.3.2 Effects of Urbanization on Production, 1960-1970
Rice consumption at a particular point in time can be calculated by 
using national survey data of per capita milled rice consumption in the 
same year multiplied by the number of population in adult equivalents as 
has been shown in Chapter 1. But what happens if the amount of rice 
consumption changes as time is not constant? Demand for rice can be 
considered as depending on the elasticity of income, its price and the 
relative prices of other food crops. Demand for rice is more or less 
inelastic to both consumers' incomes and the relative prices of other 
crops. Changes in income will not have much effect on the amount of rice 
consumption since rice is the staple food crop. Again changes in the 
prices of other food crops such as maize and cassava will have no effects 
on rice demand. But these food crops have not been substituted to for 
rice to a very high degree in Thailand. People tend to consume lower grades 
of rice rather than switch from rice to other food crops, as happened in some 
countries such as Java in Indonesia where people switched from rice to 
consume cassava when a rice shortage developed. But this is not the case 
with Thailand where rice production is above the domestic requirements 
and there is a sizeable export each year.
Because there is a surplus of rice production in Thailand, and rice is 
the staple food in Thai diet, per capita consumption can be assumed as more 
or less the same as in 1962. When the above assumption is made, rice 
consumption in 1970 can be calculated.
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Without Urbanization
If urbanization were not taken into consideration, the estimated rice 
consumption would be about 5.2 million metric tonnes milled basis (Table 3.7).
TABLE 3.7
ESTIMATED RICE CONSUMPTION BY REGION RURAL 
AND URBAN AREAS 1960 AND 1970 
(WITHOUT URBANIZATION ASSUMPTION) 
(THOUSAND METRIC TONNES, MILLED BASIS)
Region Rural Urban Total1960 1970 1960 1970 1960 1970
North 707.3 962.6 159.9 229.9 867.2 1,191.8
Northeast 1,260.0 1,704.9 124.6 169.1 1,384.6 1,897.9
Central 637.3 864.8 375.3 509.2 1,012.6 1,501.9
South 349.0 473.5 73.8 100.2 422.8 579.1
Whole Kingdom 2,953.6 4,005.8 733.6 1,008.4 3,687.2 5,170.7
Source: Derived from Tables 2.5, 2 .7 and 3.5.
With Urbanization
When we take urbanization into consideration, the estimated rice
consumption is about 4, 8 million metric tonnes milled basis (Table 3.8) .
TABLE 3.8
ESTIMATED RICE CONSUMPTION BY REGION RURAL
AND URBAN AREAS 1960 AND 1970
(WITH URBANIZATION ASSUMPTION)
(MILLED RICE EQUIVALENT)
Rural Urban TotalRegion
1960 1970 1960 1970 1960 1970
tonnes-----
North 707.3 896.7 159.9 237.8 867.2 1,134.5
Northeast 1,260.0 1,593.0 124.6 185.4 1,386.6 1,778.4
Central 637.3 805.6 375.3 558.2 1,012.6 1,363.8
South 349.0 441.1 73.8 109.8 422.8 550.9
Whole Kingdom 2,953.6 3,736.4 733.6 1,091.2 3,687.2 4,827.6
Source: Calculated from Tables 2.6 and 3.6.
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3.4.3.3 Estimated Regional Surplus and Deficit
Without Urbanization
Iable 3.9 is the comparisons of the levels of production and 
consumption.
The regions of Thailand have a rice production surplus except for 
the Northeast. But for the whole country after taking domestic consumption 
into account there is still about 3.8 million metric tonnes of rice for 
export and other uses.
TABLE 3.9
REGIONAL SURPLUS AND DEFICIT IN RICE 
PRODUCTION 1970
(MILLION METRIC TONNES MILLED BASIS)
Region
Production
(rough
rice
Production
(milled
rice
Consumption Surplus (+) Deficit (-)
(1) (2) (3) (4) (5)
North 4.07 2.68 1.19 + 1.49
Northeast 4.92 3.25 1.90 + 1.35
Central 3.72 2.46 1.50 + 0.96
South 0.86 0.57 0.58 -0.01
Whole Kingdom 13.57 8.96 5.17 + 3.79
Source: Table 3.7 and Appendix Table 3.3
With Urbanization
With urbanization taken into account, the Table 3.10 is obtained.
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TABLE 3.10
REGIONAL SURPLUS AND DEFICIT IN RICE 
PRODUCTION 1970
(MILLION METRIC TONNES MILLED BASIS)
Region Production (rough basis)
Production 
(milled basis) Consumption
Surplus(+) 
Deficit(-)
(1) (2) (3) (4) (5)
North 4.07 2.68 1.13 1.55
Northeast 4.92 3.25 1.78 1.47
Central 3.72 2.46 1.36 1.10
South 0.86 0.57 0.55 0.02
Whole Kingdom 13.57 8.96 4.82 4.13
Source: Calculated from Table 3.8 and Appendix 3.3.
On this calculation, all the four regions of Thailand have rice 
production surpluses. Again, the area with the least surplus is the North 
east. And for the whole country, after taking domestic consumption into 
account there would still be about 4.13 million metric tonnes of rice left 
for exports and other uses in 1970.
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CHAPTER 4
FACTORS CONTROLLING LEVELS OF 
PRODUCTION
The analysis of the previous chapter on the long-term trend of rice 
production in Thailand indicated that production had been on an upward trend 
during the period 1907 to 1950, but that productivity per hectare steadily 
declined. The increment in the total output over this period was achieved 
by expanded hectarage. After I960, the fall in yield per hectare was arrested. 
Production rose and this was due to expanded hectarage. Since 1960 hectarage 
has grown slowly but the yield gradually increased. Figures during the 
1960's show an increase in yield per hectare from 1.33 metric tonnes to 
1.68 metric tonnes with production rising from 7.07 million metric tonnes 
to 10.51 million metric tonnes. This gives an annual rate of output growth 
of 3.96 percent which can be considered to be relatively low when account 
is taken of the need to provide added production for population growth and 
to maintain foreign exchange earnings from exports.
4.1 Sources of Output Growth
A format in diagram 4.1 represents a useful framework in which to 
analyze the factors that affect the growth of agricultural output. From 
the diagram, it is possible to summarize many factors that contributed to 
rice production in terms of
1. changes in area planted,
2. changes in yield or production per unit of land.
Rice —
Area:
Yield,
DIAGRAM 4.1 
Land area in rice 
Area double cropped
Area irrigated 
Water use efficiency
Variety Response to .✓'Capital and operating expenses
fertilizer 
Cultural practices -Labour use
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Thailand has been more dependent on increased area than increased 
yield as a source of growth in rice production in the past as has been 
analyzed in the previous chapter. This is in contrast to some countries, 
such as Taiwan, where increases in yield have been more important than 
increases in area in recent years.Taiwan is the only country in South Asia 
which achieved its total increases in output during the last decade from yield 
increases. Thailand occupies a median position during the 1960's as changes 
in yield and changes in area planted have been of approximately equal 
importance in contributing to increases in rice production. Ruttan,
Soothipan and Venegus (1966) studied two countries, Philippines and Thailand, 
and describing the rice production position during the early 1960's noted 
that '....the yield increases of the last decade and the yield differences 
among major rice producing areas within South Asia at the present time 
reflect primarily variations in the environmental factors under which rice 
is grown (mainly soil, season, water and weather differentials) rather than 
differences from variety or cultural practices.
It is the purpose of this chapter to investigate those factors as well 
as other factors which contributed to the slow growth of rice production 
during the I960's.
4.2 Factors Acting as Constraints on Rice Production
Factors controlling levels of production during the 1960's can be 
classified into 2 major groups. The first consists of physical factors 
such as geography and climate, as asserted by Ruttan, Soothipan and Venegus. 
The second consists of socio-economic factors such as price fluctuations, 
defects of the fiscal system, and the land tenure system. These factors 
will be discussed in sequence. 1
1. Ruttan, Soothipan and Venegus, op.cit. p.20.
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4.2.1 Physical Constraints
4.2.1.1 Damaged area due to water conditions
Weather conditions which reduced the area harvested, accounted for 
about 4 to 16 percent of planted area each year. This is however due to 
many causes, mainly flood, drought, diseases and insects (Table 4.1).
4.2.1.1.1 Floods
The most important physical constraint on rice production is flooding.
1 he flood depression usually stprts in July during the monsoon seasons.
A large area of the country is flooded due to excessive rain and overflow 
of water from the northern rivers of Ping, Wang, Yom and Nan which converge 
at Nakhon Sawan to form the Chao Phya River system which runs down to the 
Central region. The area is extremely flat with a grade of 1:10,000 in the 
Central Plain, and the discharge capacity of the Chao Phya river is too 
small to carry this annual flood. This causes the Central and other regions 
to become flooded. During the 1960's flood damage accounted for about 1 to 
7 percent of planted area and this was even higher at the earlier period 
(during the late 1950's) (Table 4.2).
In 1952, the Chao Phya Irrigation project was started. Nevertheless, 
after the completion of the project in 1957, flooding still occurred and there 
was an occasional big flood. This is often attributed to forest clearing 
in the Northern region where shifting cultivation practice is widely 
adopted. The cleared forest is said to allow excessive water to flow quickly 
and to cause floods in the lowland area of the country.
The area damaged by floods is shown by regions in Table 4.2 According 
to the table, flooding damaged all regions, but it caused the highest 
proportion of the damage in the central and the northeastern ones. However, 
it should be noted that there was very little damage in the North, so that 
the total number of hectares damaged by flood in the north increased 10,000 
in only one year but in the northeast, it often reached 100,000 and in the
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TABLE 4.1
DAMAGED AREAS EXPRESSED AS A PERCENTAGE OF TOTAL PLANTED AREAS WITH 
AREAS AND PERCENTAGES OF DAMAGE TO DIFFERENT CAUSES FOR THE WHOLE
KINGDOM, 1955-1970
Year
Area 
dama­
ged as 
% of
area
planted
Total
area
dama-
aged
C a u s e s
Flood Drought Diseases Others
(1) (2) (3) (4) (5) (6) (7)
1955 6.8 393,899 68,409 243,766 43,999 37,725
(100.00) (17.3) (61.9) (11.2) (9.6)
1956 4.3 261,596 89,302 121,824 25,715 24,756
(100.0) (34.1) (46.6) (9.8) (9.5)
1957 15.5 787,681 410,708 344,591 16,735 15,647
(100.0) (52.1) (43.8) (2.1) (2.0)
1958 10.2 588,959 78,025 429,569 53,509 27,856
(100.0) (13.2) (72.9) (9.1) (4.8)
1959 13.2 802,533 541,768 266,604 23,712 10,450
(100.0) (67.5) (28.2) (3.0) (1.3)
1960 4.7 278,171 147,493 85,675 33,976 11,027
(100.0) (53.0) (30.8) (12.2) (4.0)
1961 8.5 523,215 342,919 117,280 43,968 19,047
(100.0) (65.5) (22.4) (8.4) (3.7)
1962 7.0 467,533 328,968 96,776 19,849 21,941
(100.0) (70.4) (20.7) (4.2) (4.7)
1963 3.7 246,568 149,079 44,622 39,261 13,605
(100.0) (60.4) (18.1) (16.0) (5.5)
1964 8.7 568,901 345,629 164,662 42,202 16,409
(100.0) (60.8) (28.9) (7.4) (2.9)
1965 9.1 594,227 62,086 448,341 46,581 37,218
(100.0) (10.5) (75.5) (7.8) (6.2)
1966 5.7 426,080 304,800 52,160 52,000 17,120
(100.0) (71.5) (12.2) (12.2) (4.1)
1967 12.6 809,280 63,040 706,080 36,800 3,360
(100.0) (7.8) (84.2) (4.6) (0.4)
1968 12.5 891,520 n. a. n. a. n. a. n.a.
1969 5.2 391,680 201,440 26,240 157,440 6,560
(100.0) (51.4) (6.7) (40.2) (1.7)
1970 9.1 671,115 505,420 70,156 56,090 39,449
(100.0) (75.3) (10.4) (8.4) (5.9)
Source: 1955-65 calculated from data in Thailand. Ministry of Agriculture (1961-65)
1966-67 from Ruttan and soothipan (1970), Table 4, p.393. 1968 -70
calculated from data in Thailand. Department of Agricultural Extension,
(1969/70 and 1970/71).
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central region it was rarely below that figure. In the South, the number 
of hectares damaged was rarely in excess of 10,00.
According to Table 4.2, although floods caused less than 10 percent of 
the damage to the planted area of the whole kingdom, they still continued 
after the completion of the dam and often caused a big flood. Nevertheless, 
although construction of the dam has not prevented serious flooding in some 
year, it has had other beneficial side effects, the most important of which 
has been the production of large scale irrigation in the central plain.^ 
Floods, of course, can cause severe erosion as well as damaging crops. 
However, the effect of erosion on rice production is minimal. Erosion is 
confined mainly to mountainous areas, particularly in the North, and it 
does little damage to the alluvial flats where most rice is grown.
4.2.1.1.2 Drought
Drought is the second most major danger to production. Considering 
the kingdom as a whole, in the period 1955-1970 drought rarely caused less 
than 20 percent of the total damage and three times it cause over 70 percent 
(Table 4.1). An analysis of the different regions based on Table 3, however, 
indicates that the importance of drought as a cause of damage in various 
regions was uneven. In the central and the Northeastern region, the 
proportion of damage caused by drought exceeded 50 percent in most of the 
years, but in the north and south it never exceeded that percentage except 
in 1964 in the south where drought contributed to almost 50 percent of total 
drought damage area. It must be noted as before that the aggregate figures 
for the damage caused by drought were very low in the North.
In the past, for the whole kingdom, droughts with levels of lower than 
11.5 feet above the minimum surface level were experienced in 60 of the 
117 years down to 1942. These 60 dry years consisted of 21 years of 
moderate drought, 35 years of severe drought and 4 years of extreme drought. 1
1. The contribution of irrigation to increased production is discussed 
below.
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TABLE 4.2
DAMAGED AREA CAUSED BY FLOOD FOR THE WHOLE KINGDOM AND BY
REGION, 1955 - 1970
Total Area Damaged 
by flood as a % of 
area planted 
(year)
Whole
king­
dom
North North
east
Central South
1955 1.2 68,409 6,417 16,985 43,369 1,638
(100.0) (9.4) (24.8) (63.4) (2.4)
1956 1.5 89,302 4,250 41,221 36,016 7,815
(100.0) ‘(4.8) (46.1) (46.3) (8.8)
1957 1.8 410,708 4,797 32,319 371,539 2,054
(100.0) (1.2) (7.9) (90.4) (0.5)
1958 1.3 78,025 17 55,130 13,570 9,308
(100.0) (0.02) (70.7) (17.4) (11.9)
1959 8.9 541,768 654 141,841 384,383 14,891
(100.0) (0.1) (26.2) (70.9) (2.8)
1960 2.5 147,493 12,377 70,838 58,613 5,666
(100.0) (8.4) (48.0) (39.7) (3.9)
1961 5.5 342,919 2,498 86,710 249,382 4,329
(100.0) (0.7) (25.3) (72.7) (1.3)
1962 4.9 328,968 137 163,068 158,087 7,676
(100.0) (0.04) (49.6) (48.1) (2.3)
1963 2.3 149,079 3,508 86,262 54,647 4,662
(100.0) (2.4) (57.9) (36.6) (3.1)
1964 5.3 345,629 422 116,783 227,853 570
(100.0) (0.1) (33.8) (65.9) (0.2)
1965 0.9 62,086 2,863 17,009 14,410 27,804
(100.0) (4.6) (27.4) (23.2) (44.8)
1966 4.1 304,800 n.a. n.a. n.a. n.a.
(100.0)
1967 1.0 63,040 n.a. n.a. n.a. n.a.
(100.0)
1968 n. a. n. a. n.a. n.a. n.a. n.a.
1969 2.7 201,440 n.a. n.a. n.a. n.a.
(100.0)
1970 6.9 505,420 247,397 88,180 162,060 7,783
(100.0) (48.9) (17.5) (32.1) (1.5)
Source: Same as Table 4.1
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4.2.1.1.3 Diseases, Insects and others
In addition to danger from flood and drought, the crop is susceptible 
to danger from diseases and insects. The proportion of total damage due 
to diseases and insects varied between 0.3 and 2 percent of total planted 
area, each year. In the Northeastern region and the Central region, area 
damaged caused by diseases and insects are higher than other regions. In 
the Northeast, it varied between 28-66 percent, and has been 50 percent 
during 4 years. In the central region, it varied between 24.0 and 67 
percent and was over 50 percent during 6 years. In the northern region, 
it varied between 0.2 and 20.0 percent and was over 10 percent during 2 
years. In the south, it varied between 1.4 and 14 percent and was over 
10 percent during only 1 year (Table 4.4).
The damaged area due to other causes, mainly animals, accounted for
2about 0.1 percent to 0.7 percent of the planted area during the 12 years. 
Area damage in the northeast and central was high compared to other regions. 
In the South, however, the damage due to other minor causes such as damage 
by animals, was in some years very considerable. As always, the total 
damage from minor causes was low in the north. (Table 4.5).
In summary, the total damage due to unfavourable weather condition 
for the whole kingdom and for each region were shown in Table 4.6, and 
Figure 4.1. From the table and figure, we can see that the Central and the 
Northeast regions have the highest damaged area, followed by the south 
and the North. 1
In 53 years, however, the water level was between 11.5 and 14 feet, and in
these years good harvest were obtained. In only four years did the water
level exceed 14 feet.
1. Nuttonson, (1963), p.68.
2. Data are not available for those four years as from 1966 to 1969.
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TABLE 4.3
DAMAGED AREA CAUSED BY DROUGHT FOR THE WHOLE KINGDOM
AND BY REGION, 1955-1970
Total Area Damaged 
by drought as a % 
of area planted 
(Year)
Whole
king­
dom
North North­
east
Central South
0---------
1955 4.2 243,766 1,850 145,145 89,568 7,203
(100.0) (0.8) (59.5) (36.7) (3.0)
1956 2.0 121,823 1,154 86,822 16,919 16,928
(100.0) (0.9) (71.3) (13.9) (13.9)
1957 6.8 344,590 1,140 103,164 168,576 71,710
(100.0) (0.4) (29.9) (48.9) (20.8)
1958 7.3 429.568 12,440 121,614 270,148 25,366
(100.0) (2.9) (28.3) (62.9) (5.9)
1959 3.7 226,603 4,198 134,977 76,671 10,757
(100.0) (1.9) (59.6) (33.8) (4.7)
1960 1.4 85,675 957 26,695 53,679 4,344
(100.0) (1.1) (31.2) (62.7) (5.0)
1961 1.9 117,280 251 82,672 32,709 1,648
(100.0) (0.2) (70.5) (27.9) (1.4)
1962 1.5 96,775 1,100 44,299 48,688 2,688
(100.0) (1.1) (45.8) (50.3) (2.8)
1963 0.7 44,622 967 28,502 11,841 3,312
(100.0) (2.2) (63.9) (26.5) (7.4)
1964 2.5 164,662 46 61,600 21,666 81,390
(100.0) (0.0) (37.4) (13.2) (49.4)
1965 6.8 448,641 1,514 307,504 132,715 6,608
(100.0) (0.4) (68.5) (29.6) (1-5)
1966 0.7 52,160 n.a. n.a. n.a. n.a.
(100.0)
1967 11.0 706,080 n.a. n.a. n.a. n.a.
(100.0)
1968 n. a. n.a. n.a. n.a. n.a. n.a.
1969 0.4 26,240 n.a. n.a. n.a. n.a.
(100.0)
1970 1.0 70,156 582 53,868 14,747 959
(100.0) (0.8) (76.8) (21.0) (1.4)
Source: Same as Table 4.1
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TABLE 4.4
DAMAGED AREA CAUSED BY DISEASE AND INSECTS FOR THE WHOLE KINGDOM
AND BY REGION, 1955-1970
Total Area Damaged 
by disease as a % 
of area planted 
(Year)
Whole
king­
dom
North North­
east
xi o c t a i
Central South
0-----”
1955 0.8 43,999 1,143 25,144 17,176 636
(100.0) (2.5) (57.1) (39.0) (1.4)
1956 0.4 25,715 1,253 16,978 7,028 454
(100.0) (4.9) (66.0) (27.3) (1.8)
1957 0.3 16,735 134 5,844 9,300 1,456
(100.0) (0.8) (34.9) (55.6) (8.7)
1958 0.9 53,509 639 14,754 35,843 2,273
(100.0) (1.2) (27.6) (67.0) (4.2)
1959 0.4 23,712 2,672 14,169 5,699 1,172
(100.0) (11.3) (59.8) (24.0) (4.9)
1960 0.6 33,976 1,701 10,063 17,582 4,630
(100.0) (5.0) (29.6) (51.8) (13.6)
1961 0.7 43,968 432 28,108 12,379 3,048
(100.0) (1.0) (63.9) (28.2) (6.9)
1962 0.3 19,849 469 5,999 11,868 1,512
(100.0) (2.4) (30.2) (59.8) (7.6)
1963 0.6 39,261 2,496 19,372 16,244 1,148
(100.0) (6.4) (49.3) (41.4) (2.9)
1964 0.6 42,202 128 19,111 21,720 1,245
(100.0) (0.3) (45.3) (51.5) (2.9)
1965 0.7 46,581 95 18,548 24,851 3,088
(100.0) (0.2) (39.8) (53.4) (6.6)
1966 0.7 52,000 n.a. n.a. n.a. n.a.
1967 0.6 36,800 n.a. n.a. n.a. n.a.
1968 n.a. n.a. n.a. n.a. n.a. n.a.
1969 2.1 157,440 n.a. n.a. n.a. n.a.
1970 0.8 56,090 11,175 20,566 18,947 5,403
(100.0) (19.9) (36.7) (33.8) (9.6)
Source: Same as Table 4.1
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TABLE 4.5
DAMAGED AREA DUE TO OTHER CAUSES FOR THE WHOLE KINGDOM AND BY
REGION, 1955-1970
Total 
due to 
as a % 
Year
area Damaged 
Other causes 
of area plant
Whole 
king­
ed dom
North North­
east
Central South
0 ------- ----
1955 0.7 37,725 243 9,029 24,711 3,742
(100.0) (1.6) (23.9) (65.5) (10.0)
1956 0.5 24,756 200 12,447 9,648 2,461
(100.0) (0.8) (50.3) (39.0) (9.9)
1957 0.3 15,647 33 3,314 9.751 2,546
(100.0) (0.2) (21.2) (62.3) (16.3)
1958 0.5 27,856 44 2,416 24,788 607
(100.0) (0.2) (8.7) (89.0) (2.1)
1959 0.2 10,450 2,190 3,445 3,638 738
(100.0) (20.9) (37.2) (34.8) (7.1)
1960 0.2 11,027 448 2,332 4,703 3,545
(100.0) (4.1) (21.2) (42.6) (32.1)
1961 0.3 19,047 1,010 6,948 8,529 2.561
(100.0) (5.3) (36.5) (44.8) (13.4)
1962 0.3 21,941 200 9,617 6,162 5,963
(100.0) (0.9) (43.8) (28.1) (27.2)
1963 0.2 13,605 703 6,209 4,865 1,827
(100.0) (5.2) (45.6) (35.8) (13.4)
1964 0.3 16,409 929 5,461 7,066 2,953
(100.0) (5.7) (33.3) (43.0) (18.0)
1965 0.6 37,218 230 14,453 15,580 6,954
(100.0) (0.6) (38.8) (41.9) (18.7)
1966 0.2 17,120 n. a. n. a. n.a. n.a.
1967 0.1 3,360 n. a. n. a. n.a. n.a.
1968 n. a. n. a. n. a. n.a. n.a. n.a.
1969 0.1 6,560 n. a. n. a. n.a. n.a.
1970 0.5 39,449 2,304 17,114 17,420 2,611
(100.0) (5.8) (43.4) (44.2) (6.6)
Source: Same as Table 4.1.
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TABLE 4.6
RICE AREA DAMAGED IN VARIOUS REGIONS, THAILAND
(1960 - 1970)
(UNIT IN HECTARES)
Year Whole King % 
dom
North O,0 North- % 
east
Central % South %
1960 278,171 100.0 15,482 5.6 109,928 39.5 134,577 48 .4 18,185 6.5
1961 523,215 100.0 4,190 0.8 204,439 39.1 303,000 57 .9 11,586 2.2
1962 467,533 100.0 1,907 0.4 222,982 47.7 224,804 48 .1 17,840 3.8
1963 246,568 100.0 7,675 3.1 140,346 56.9 87,598 35 .5 10,949 4.5
1964 568,901 100.0 1,525 0.3 203,014 35.7 278,305 48 .9 86,058 15.1
1965 594,227 100.0 4,701 0.8 357,514 60.2 187,556 31 .5 44,455 7.5
1966 429,230 100.0 16,903 3.9 214,676 50.0 130,695 30 .5 66,955 15.6
1967 850,783 100.0 15,306 1.8 343,544 40.4 349,928 41 . 1 142,005 16.7
1968 891,479 100.0 9,552 1.1 291,415 32.7 562,869 63 .1 27,653 3.1
1969 505,331 100.0 70,670 14.0 177,119 35.1 241,759 47 .8 15,793 3.1
1970 915,022 100.0 261,458 28.6 179,727 19.6 457,081 50 .0 16,756 1.8
Source: Calculated from Tables 4.1 , 4.2, 4.3, 4.4 and 4. 5
TABLE 4. 7
RELATIONSHIP OF AREA PLANTED, DAMAGED AND YIELD PER AREA
HARVESTED, 1960-1970
Year Area Planted
(hectare)
Area Damaged 
as a % of 
area planted
Yield
(M.Tons/ha. 
harvested)
1960 5,921,345 4.7 1.39
1961 6,179,072 9.4 1.44
1962 6,658,860 7.0 1.49
1963 6,600,972 3.7 1.58
1964 6,539,478 8.7 1.60
1965 6,553,748 9.1 1.56
1966 7,432,717 5.8 1.72
1967 6,657,927 12.8 1.71
1968 7,227,781 12.3 1.72
1969 7,684,741 5.8 1.93
1970 7,802,188 8.6 2.00
GO
FIGURE 4.7
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TABLE 4.8
RELATIONSHIP OF AREA PLANTED, DAMAGED AND YIELD PER HECTARE 
BY REGIONS, 1960-1970
Year Area planted Percentage of Damaged Area 
to Area Planted
Yield (metric tons) 
per ha. planted
North North
east
Central South North North Central 
east
South
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1960 5,921,345 0.26 1.86 2.27 0.31 1.9 1.0 1.5 1.4
1961 6,179,072 0.07 3.31 5.84 0.19 2.1 0.9 1.5 1.5
1962 6,658,860 0.03 3.35 3.98 0.27 2.1 1.1 1.6 1.5
1963 6,600,972 0.12 2.13 1.33 0.17 2.6 1.1 1.8 1.6
1964 6,539,478 0.02 3.10 4.26 1.32 2.3 1.1 1.7 1.2
1965 6,553,748 0.07 5.46 2.86 0.68 2.4 0.9 1.6 1.4
1966 7,432,717 0.23 2.89 1.76 0.90 2.6 1.2 1.9 1.5
11967 6,657,927 0.23 5.16 5.26 2.13 2.9 1.0 1.7 1.3
1968 7,227,781 0.13 4.03 7.79 0.38 2.9 1.2 1.6 1.8
1969 7,684,741 0.19 2.30 3.15 0.19 2.7 1.5 1.9 1.9
1970 7,802,188 0.22 2.30 5.86 0.21 2.9 1.6 1.6 1.9
Sources: Cols (3), 
op. cit
(4), (5)
.; Table
and (6) 
12, p.49.
calculated from Appendix, Table 3, Gaesuwan, et . al
Cols (7), (8), (9) and (10) from Welsch and Tongpan lop,.cit. p.132.
4.2 .1.1.4 Damaged Area and Yield
An analysis is made to assess the relationship of yield per hectare
planted and percentage of planted area reported as damaged. The national
figure from 1960 to 1970 area used to analyze this effect. By plotting the 
figures on the graph, the result shows that change in area damaged had
no relationship to change in yield on the national figures (Table 4.7) and 
(Figure 4.2). Further attempt has been made to analyze regional data to
assess this relationship during the same period. The results are presented 
in Table 8 and Figures 4.3a, 4.3b, 4.3c and 4.3d. According to these tables 
and figures, the negative relationship between the percentage of area 
damage and yield can be characterised in three regions of the country. A 
relatively high percentage of the variation in regional yield from year to 
year in the Northeast, the Central and the South can be explained by variations
PERCENTAGE OF AREA DAMAGED AND YIELD
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in the percentage of damaged area and most of the upward trend in yield 
in these three regions appears to be the result of a sequence of years 
in which the damaged area has declined continuously. If the damaged area 
rises to the highest percentage of about 5 percent, as in 1965 and 1967 
in the Northeast, the following effects may be noted: the average yield 
could drop to around 0.9 and 1.0 metric ton per hectare from the national 
average of those years of 1.54 and 1.71 metric tons per hectare; and 1.6 
metric tons per hectare in the central region from the national average 
of 1.71 and 1.72 metric tons per hectare in 1967 and 1968; and 1.3 metric 
tons per hectare, in the South in 1967, from the national average of 1.71 
metric tons per hectare. 1'his, however, exceeded the north where no such 
negative relationship is found. In addition, most of the upward trend in 
yield in those three regions in recent years appeared to be the result of 
a sequence of years in which the damaged area has declined continuously.
A further attempt has also been made to run a regression analysis 
relating yield (Y) to D (ratio of area damaged over area planted) and T 
(time) for the whole kingdom for 1955 to 1970, (with t-values in 
parenthesis).
Y = 1307.96 - 1179.53D + 40.84T 
(-2.121) (9.925)
R2= 0.887
The above regression analysis simply implies that a 10 percent increase 
(decrease) in ratio of area damaged over area planted (from an average ratio 
of 8.54 percent p.a. between 1955 and 1970) will have an effect of reducing 
yield by 0.6 percent (from an average yield of 1,554.37 kgs. from 1955 to 
1970). In absolute terms, a 1 percent of area damaged will reduce yield 
by about 10.93 kgs.
For the whole equation, 89 percent of measured yield is partly
explained by a growth trend partly by short run variations related to the 
weather. Some variation in measured yield may reflect the lack of
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homogeneity in the area planted. Similarly, some variation in the 
measured yield arise because the area damaged is not land of the same 
quality as that harvested.
4.2.1.1.5 Minor Climatic Variations
Thailand has a tropical monsoon climate characterised by a distinct 
wet season from May to October and a distinct dry season from November to 
April, except in the South where there is no pronounced dry season.
The annual temperature ranges -are small throughout the country although 
there are somewhat wider ranges in temperature in the North. The hottest 
month is generally April and the coolest month is January.
The moderation variation in the amount and distribution of rain, is 
among the climatic factors affecting Thailand's agriculture. Rainfall has 
a great effect on the potential crop production of various regions. The 
cultivation of rice requires that the quantity of water, and the time of its 
availability at the field, must be in accordance with the requirements of 
the various stages of plant growth. The following would be an ideal 
rainfall pattern for the different regions of Thailand.
For the North, the Northeast, and the Central region of Thailand the 
ideal pattern would be a light rainfall in March, no rain in April, light 
rain in May, and still lighter falls in June, followed by heavy rains in 
July, August and September, with the heaviest in August. Thereafter this 
should be no rain at all. The ideal pattern in Southern Thailand would be 
light showers in October, heavy rain in November, December and January, 
and light rain in February (Figure 4.4 and Appendices Table 4.1, 4.2 and 
4.3).
It is only rarely that rain falls directly on a rice field with 
sufficient regularity and in adequate quantities to enable farmers to obtain 
a full crop of high quality rice, and some percentage of the rice crop 
as mentioned above is damaged each year as a result of adverse rainfall 
conditions or the delay of the rain. The young plants often are destroyed
67
at the beginning of the season through a shortage of rain in May, a 
sudden rise of water level in June and either floods or droughts in July.
4.2.1.2 Soil Fertility
Thailand has been dependent greatly on the products of its own soil 
and the national fertility of the soil. Throughout much of Thailand, however, 
soil fertility is now low, for the heavy annual rainfall has gradually washed 
away the fertile elements of quality soil. In addition, forest cleared areas 
of Thailand have suffered heavy loss of soil fertility and erosion because 
of the combination of heavy rainfall, and topographic features which are 
prone to rain damage. Moreover, the common local practices of forest burning 
followed by shifting cultivation quickens the loss of plant nutrients. The 
poor soil fertility is also partly caused by the lack of crop diversification. 
Since rice is the only annual crop, lack of crop rotation caused the land 
to become less fertile until the decline was arrested in the 1950's.
4.2.1.2.1 Inadequacy of Irrigation
Irrigation is an important factor contributing to Thailand's agricultural 
productivity. It can open up new land for cultivation; it makes better 
combinations of crops possible, and it increases rice yields by giving an 
assured supply of water at the right time and by facilitating the use of 
inputs such as fertilizers.
Ishikawa1 has measured the contribution of irrigation to the increase 
in per hectare yield between the period 1958 to 1960 and the period 1964 
to 1966. His results consist of two estimates, the first of which measures 
the effect of the increase in the irrigation ratio. The irrigation ratio 
is defined as the proportion of irrigated rice land in the total rice land 
in the central plain. Ishikawa's estimate indicates that actual increase 
in yield as a result of the conversion of unirrigated to irrigated land.
1. ishikawa (1970), pp.72-73.
FIGURE 4.4
PATTERN OF RAINFALL IN THAILAND BY REGIONS,
1970
3,000
2,500
South
2,000
North
Northeast
Central
1,500
1,000
52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 701947 48 49 50 51
<j\OO
Ilis conclusion is that conversion to irrigation contributed 16.1 percent of 
the total increase in yield. His second estimate measures the increase in 
per hectare yield in areas which had already been brought under irrigation. 
This measures the extent to which improvements in the inputs employed in 
irrigated areas has increased total yield per hectare. The contribution 
of these improvements was 10.8 percent. Therefore changes in the irrigation 
ratio and improvements in the utilization or irrigated land contributed 
26.9 percent of the total yield increase. This means that 73.1 percent 
of the increase in yield occurred as a result of improvements in the non- 
irrigated section. Ishikawa's results, then can be interpreted as a warning 
against concentrating on irrigation as a means of increasing yield to the 
exclusion of other means. Nevertheless, they establish clearly the 
improvements in the irrigation ratio are one factor leading to increased 
yield. Lack of irrigation in some areas can therefore legitimately be 
regarded as a factor holding back production.
Irrigation works in Thailand have so far been aimed mainly at a better 
distribution of the natural flow of water: i.e. at providing flood 
protection by reducing excessive water in lower areas, and at ensuring a 
high enough water level for seasonal cultivation. At present, there are 
five major types of irrigation projects that have so far been established 
under the control of the Thai Royal irrigation Department, namely, State 
Irrigation, Tank Irrigation, Reservior Projects, Pump irrigation for Rice 
Cultivation Outside irrigation Areas, and the Dike and Ditch Projects.
In 1970, these projects covered an area of 3,170,560 hectares out of 
5,472,960 hectares or about 57.9 percent of the potential irrigable area. 
Irrigated areas covered by each project, taking the kingdom as a whole 
is shown in Table 4.9.
in order to see more clearly those parts of the country in which 
irrigation is inadequate, a regional breakdown has been made.
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TABLE 4.9
IRRIGABLE AND IRRIGATED AREA BY PROJECTS 
THAILAND, 1970 
(UNIT IN HECTARES)
Projects Irrigable Area Irrigated Area
State Irrigation Projects 2,906,560 2,032,960
Tank Irrigation Projects 134,400 85,760
Reservoir Projects 755,200 -
Pump Irrigation for rice 
cultivation Outside
irrigation Area Projects 103,200 103,200
Dike and Ditch Projects 1,573,600 948,640
5,472,960 3,170,560
Source: Calculated from data in Thailand, Ministry of Agriculture and
Cooperatives (1960-1974) (Vol. 1970, Table 74, pp.147-148).
Irrigation in the North
The North of Thailand consists of the mountainous area where mountain 
slopes receive less rain than other parts of the country. Since the soil 
of these areas is light and sandy, it does not hold water long enough to 
permit cultivation. However, irrigation is needed. In 1928, the Irrigation 
Department was given control of all irrigation in the North. It started 
with four major projects in the region around Chiangmai and Lampoon. By 
1970, five projects covered an irrigated area of 3.69 million hectares or 
about 75.8 percent of the irrigable area of the whole region. (Table 4.10). 
Lack of irrigation, then, cannot be regarded as such a severe constraint 
on production in this region as it is in other regions.
Irrigation In the Northeast
The most difficult area in Thailand is the Northeast, where a natural 
lack of sufficient water resource is a major problem in increasing crop 
production. Although a large part of the region is still covered with 
forests, the soil is poor and cannot hold water sufliciently for crop 
growth. Rainfall often quickly disappears because of the rapid runoff. And 
in some low areas, heavy rain causes floods. Hence irrigation is badly needed
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to prevent crop failure. This can however be improved only a certain 
extent due to the fact that farms are not conentrated near the rivers but 
are scattered throughout the region. Irrigation by diversion of the river 
flow, the method usually adopted in Thailand, therefore offers no real 
solution. However, a number of river projects have been undertaken by the 
Irrigation Department since 1939. Nevertheless, in 1970, the projects 
cover an irrigated area of only 347,360 hectares or about 45.1 percent of 
the potential irrigable area (Table 4.10)
Irrigation in the Central Region
The largest irrigation system, the Greater Chao Phya Irrigation Project 
is in this region. It consists of a large dimension dam on the Chao 
Phya River at Chainat, completed in 1956. The dam has the capacity to 
irrigate about 9.6 million hectares across the Central Plain. Its purpose 
is to extent and improve the distribution of Chao Phya water rather than to 
regulate the seasonal flow. Work is still proceeding on the canal system 
lateral canals, sub laterals and field ditches which are an integral part 
of the project. The area under irrigation in the Central region, the most 
important agricultural area of Thailand, was around 2.4 million hectares 
in 1970 or about 59.3 percent of the potential irrigable area. This shows 
that irrigation work is far from complete even in the most important 
agricultural area of the country. (Table 4.10).
Irrigation in the South
The Southern region of Thailand has a more regular rainfall than other 
regions of the country, so that irrigation is less urgent. Problems of 
flood control and drainage however, are still important and show the need 
for an irrigation system.
In 1970, State Irrigation Projects, Pump Irrigation for Rice cultivation 
outside Irrigation Area Projects and Dike and Ditch projects covered an 
irrigated area of only 94,720 hectares, or about 39.7 percent of the
irrigable area. (Table 4.10).
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4.2.1.2.2 Limitations of the Available New Technology
The new high yielding rice varieties originated in the Philippines 
by the International Rice Research Institute are named IR-8 and IR-5. These 
two varieties have had no direct impact on the expansion of rice production 
in Thailand. This is because of the incompatibility between the 
characteristics of these high yielding varieties and the characteristics of 
the rice growing lowlands in Thailand. The high yielding rice varieties are 
superior in yield to the traditional varieties only where the local 
environmental conditions are favourable. In Thailand, environmental factors 
make it impossible to utilize the benefits of the high yielding varieties. 
Traditional Thai varieties of rice have adapted themselves to the local 
environment, their long stems having evolved to survive the periodical 
flooding of the Central region, the main rice producing area. The short 
stems of the dwarf high yielding varieties are unable to survive the flood 
and the fertilizer which they need would simple be washed away by the rising 
flood water. In addition, traditional varieties have a resistance to local 
pests, diseases and insects, whereas the high yielding varieties are more 
susceptible to them. Traditional varieties also have little responsiveness 
to fertilizer, so they are not handicapped by the fact that flooding makes 
its use impossible in many areas.
To overcome the incompatibility between physical conditions in 
Thailand and the high yielding IR varieties, locally developed high yielding 
rice varieties were released in 1969 after a joint rice breeding programme 
undertaken by the Thai Rice Department, the Rockefeller Foundation and 
Kasetsart University in Thailand. The varieties released are RD^ RD^ and 
RD obtained by crosses between IR-8 and the Thai traditional varieties.
They are said to combine the stiff straw, response to nitrogen and high 
yielding potential of IR-8, in addition to the high quality of traditional 
Thai grain. Jackson, Panichapat and Awakul (1969) have suggested that when 
the RD varieties are introduced, '....rice growers can expect yield increases
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TABLE 4.10
IRRAGABLE AND IRRIGATED AREA BY GEOGRAPHICAL 
REGIONS OF THAILAND,
1970
(UNIT IN HECTARES)
Region Irrigable Area Irrigated Area
Central 3,978,080 2,359,360
(100.0) (59.3)
North 486,880 369,120
(100.0) (75.8)
Northeast 769,440 347,360
(100.0) (45.1)
South 238,560 94,720
(100.0) (39.7)
Whole Kingdom 5,472,960 3,170,560
(100.0) (57.9)
Note: Figures in parenthesis are percentages.
Source: Thailand, Ministry of Agriculture and Cooperatives, Ibid.
ranging from 50 to 100 percent over the present varieties depending on 
the cultural conditions under which they are grown*. This would result in 
yield increases roughly comparable with those achieved by 1R-8 in the 
Philippines where one survey of 106 farms found yields averaging 4.49 metric 
tons per hectare compared with the average yield of only 2.32 metric tons 
per hectare produced on 92 farms by traditional varieties.*
However, the new local varieties have not yet benefited rice production 
in Thailand and evidence as to their present limitations is contained in 
a study by Jirachone Srisawadilek (1973). Srisawadilek lias made a study 
of the area where these high yielding varieties were first introduced. He 
took a sample of 150 farms chosen from 3 villages in Don Chedi, Supanburi 
province, one of the first areas adapting these high yielding varieties for 
the years 1969 and 1971. He found no clear gains derived from the adoption 
of these varieties instead of the traditional ones. In fact, he found that 
in some areas, the low yield of the new 'high yield * varieties was lower than 1
1. Norman, lop.cit. p.119.
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than the low yield of the traditional ones. However, he attributed the 
initial failure of the new varieties to the fact that the area was just 
beginning to adopt them, so that the necessary resource inputs were still not 
available in sufficient quantities. Their high yield potential was therefore 
not realized.
The inputs which Srisawadilek found lacking in Supanburi province are 
still not generally available even in very central areas, let alone in more 
isolated regions. Among the most important of these inputs are:
1) A good water control system. Irrigation has still not 
reached individual farms in much of the potentially irrigable area.
2) Protection against insects, rodents and disease. Progress in 
this area is still insufficient to protect drops from damage.
3) Complementary inputs such as fertilizers, together with the 
credit necessary to finance them.
4) Efficient instruction by agricultural extension services in 
the use of the new seeds.
The lack of these inputs has combined with the technical limitations 
of the new rice varieties to act as a severe physical constraint upon the 
growth of rice production in Thailand. However, with a strong attempt to 
overcome the lack of the necessary inputs, the new rice varieties should 
benefit production by the late 1970's. This will be discussed in Chapter 7.
4.2.2 Socio Economic Constraints
Much is known about the physical conditions controlling the level of 
production. However, it has been observed that even in relatively 
homogeneous areas, rice yield can show marked differences, thereby affecting 
the level of production. These variations can be explained only in terms 
of social and economic determinants which can vary even between adjacent 
fields operated by different farmers.
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4.2.2.1 Prices
4.2.2.1.1 Farmer Response to Price Change
A priori hypotheses about supply responsiveness of underdeveloped 
agriculture to price changes may be divided into three major categories:*
1) The hypothesis that farmers in underdeveloped agriculture respond
quickly, normally and efficiently to relative price changes.
2) The hypothesis that the marketed production of subsistence
farmers is inversely related to price.
3) The hypothesis that institutional constraints are so limiting that
any price response is insignificant.
It is important for our purposes that the validity of these priori 
hypotheses should be empirically tested, for if hypothesis (1) is correct, 
than low prices are constraints on production; but if hypothesis (2) is 
correct then policies which foster prices are a constraint on production.
If hypothesis (3) is correct, then price levels can be dismissed as 
irrelevant: the emphasis must be upon removing the institutional constraints 
first.
The standard empirical study of Thai farmer's response to price is that
2of Behrman" (1968) who has examined the response to price of rice, cassava, 
corn and kenaf in the years 1940 to 1963. Behrman found that the first 
hypothesis (that farmers respond positively to price changes) was verified 
for all four crops, but it is his findings on the response of rice farmers 
which are relevant here. He found a 'significant' response to the 
probability distribution of relative harvest prices in 48 of the 50 
changwads (provinces) studies. There was however, considerable variation 1
1. For more detail see Behrman (1968), pp.3-8.
2. Ibid.,
3. Ibid., p.336.
76
in price elasticities, with the greatest elasticities occurring where 
proximity of markets and the nature of the land allowed the cultivation 
of economically profitable alternative crops. He found, for instance, that 
in the Northeast, the highest short-run price elasticities were concentrated 
in the half of the region which is closest to Bangkok and that the rest 
of the region, which is relatively isolated, was characterised by 
relatively low elasticities. In the central region, too, he found that 
the highest elasticities existed in provinces where the proximity of 
markets and the physiography made alternative crops such as fruit and 
vegetables economically attractive. Relatively low elasticities, on the 
other hand, predominated in provinces which were isolated from national 
or provincial markets, and in which the nature of irrigation systems and 
the physiography made it very difficult to exercise sufficient water control 
for the cultivation of alternative crops.J
Although Behrman found that price elasticities varied, the variation 
occurred within the parameters of a position reponse to price changes such 
as occurs in developed countries. Consequently, taxes such as the price 
premium which depresses agricultural prices should be regarded as constraints 
on production. As Behrman observes:
1 In the light of these results, the maintenance of domestic rice 
prices below the world prices by the collection of the rice premium 
(export tax) probably has lessened the production of rice and increased 
agricultural diversification in those changwads, in which the cultivation
of alternative crops has been economically possible.... the results
suggest that an increase in total supply and a proportionately larger 
increase in marketed supply could be induced by lowering the premium, 
and thus increasing domestic rice prices 1 2
1. Ibid, p.301-3.
2. Ibid , pp.312-337.
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4.2.2.1.2 Rice Export Premium
Thailand's economy depends for its export earnings on a few 
commodities, the main one being rice. Consequently, a deterioration in 
rice prices has serious effects for deficit on her balance of payments. 
Moreover, a fall in prices has adversely affected government revenue, which 
depends in part upon the taxes on rice exported from Thailand. These 
taxes include the rice premium and rice export duties. The significance 
of the rice premium and export duties as a source of public revenue can 
be seen from Table 11. The average annual revenue for the 11 years from 
1960 to 1970 was about 1122 million baht1 or 10.0 percent of the total 
government tax revenue each year.
According to Table 4.11, receipts from the rice premium remained 
high until 1970, when they declined as a result of a reduction in the tax 
rates. In fact, the tax was totally abolished in the case of certain grades 
in 1972. But during 1974, the premium was substantially restored in order 
to keep domestic rice prices and hence the cost of living as low as possible. 
In this case, the tax burden on exports was used as a parameter to maintain 
sufficient rice stocks for domestic consumption.
Although the rice premium is an important source of public revenue 
and benefits consumers by helping to keep domestic prices of rice below 
world levels,“ it has serious defects. The most important one is that this 
burden can easily be shifted from the exporters to the poor rice farmers.
It is obvious that the rice exporters have to buy rice from the rice 
millers at a price lower than the export price by more than the amount of the 
premium, to make a profit. The millers in turn have to lower the price at 1 2
1. 20 baht = $US1.00
2. The domestic price of rice is approximately equal to the export price 
less the premium and costs of export.
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which they buy from the middleman, and of course the middleman have to 
lower the price which they pay to the farmers. Ultimately, then it is 
the rice producers who bear the burden. In this connection, Usher has 
estimated that the premium and minor taxes on rice were about 90 percent 
of the farm price of paddy and that their elimination would raise domestic 
prices at the farm level by 85 percent.^ Usher's calculations have been 
criticized on some points by Lam (1971) but Lam agrees that the premium 
has serverly depressed farm incomes, although in varying amounts from 
year to year. His calculations on the effect of the removal of the 
premium (but not other rice taxes) are given below (Table 4.12). 1
TABLE 4.11
GOVERNMENT REVENUE AND RICE EXPORT TAXES 
1960-1970 
(MILLIONS OF BAHT)
Year Total Governmenttax revenue Rice Export TaxesTotal Premium Duties
(1) (2) (3) (4) (5)
1960 6,202 888 745 143
1961 6,868 1,061 872 189
1962 7,435 914 753 161
1963 8,060 991 819 172
1964 9,297 1,440 1,238 202
1965 10,387 1,389 1,192 197
1966 11,844 1,187 995 192
1967 13,570 1,194 995 199
1968 15,406 1,441 1,268 173
1969 16,803 1,176 1,037 139
1970 17,066 661 540 121
Average 11,176 1,122 950 172
Source: Bank of Thailand (1974 -1975). (Vol. XIV (8), August 1974,
Table II. 1, pp.32-33).
1. Usher, (1966) p.437.
TABLE 4.12
PERCENTAGE INCREASES IN PADDY RICE ASSUMING REMOVAL 
OR RICE PREMIUM, 1962 - 1970
Year Percentage Increases
1962 45
1963 51
1964 59
1965 58
1966 40
1967 47
1968 78
1969 60
1970 44
Source: Lam, Ibid., p.13.
Van Roy and Bertrand" have studied the redistribution of income from 
rice farmers to the rest of the community brought about by the rice 
premium. They support the abolition of the premium, not only on the basis 
of equity but also because it would encourage rice farmers to cultivate 
more land and enable them to increase yield by investing more money in 
fertilisers, machinery and seeds. This would benefit not only the farmers 
but also the balance of payments, through the increased export of rice.
They also suggest that the diversification of farm production from rice 
growing to other crops encouraged by the premium involves a misallocation of 
resources as they are being diverted from their most efficient use to less 
efficient ones. 1
1. Edward Van Roy 'The Pursuit of Growth and Stability Through Taxation 
of Agricultural Exports: Thailand Experience', Public Finance 1968, 
pp,301-302 and 304-306; Trent J. Bertrand 'Rural Taxation in Thailand' 
Pacific Affairs, Summer 1969, pp.182-3. cited from Anan Lewchalermwong 
(1971) Taxation and Tax Reform in Thailand, MA Thesis, Australian 
National University, Canberra, p.97.
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The effect of rice export premium in promoting crop diversification is, 
in fact, rather exaggerated. The expansion of production of other crops 
such as maize, cassava and kenaf has occurred on recently clear uplands, 
which are unsuitable for rice growing and farmers do not, therefore, seem 
to have abandoned the old crop for the new ones. This is confirmed by the 
fact that the area of rice land under cultivation has been increasing despite 
the fact that the production of upland crops has increased. But it may 
still be partly true, as Lewcha1emwong points out, that the rice premium 
has had some effect in diverting young farmers and some new investment from 
rice to the new crops.
The analysis of domestic price has been made by using wholesale prices. 
Price fluctuations in most years conform to the theoretical supply concept 
that when supply of the product is high prices drop, and vice versa. As 
can be seen from Table 4.13 and Figure 4.5. This relationshop held true 
during the decade 1961-1970, except in three years: 1961, 1966 and 1967.
In 1961, as the rice production index rose slightly from the base of 100 
to 104, the rice price index lifted sharply from 100 to 120. The roughly 
parallel movement of production and prices was even more apparent in 1966, 
when the production index rose by 10 points and the price index rose by 
12 points. In 1967, production and prices again moved in the same direction, 
but this time downwards, with the production index dropping 24 points and 
the price index 8 points.
The odd relationship between production and price in 1961, 1966 and 
1967 can be explained by the imperfection in market forces. This 
imperfection however is caused by government interference both in the 
domestic and international market. The interference is through the price 
support programme, and the interference in the international market is 
through the rice export premium. An analysis of export prices, the 
quantity of Thai rice exported and the movement of the rice premium rate
will help explain why.
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FIGURE 4.5
THE RELATIONSHIP OF PRODUCTION AND PRICE 
INDICES BETWEEN 1960 § 1970
Production
index
Wholesale 
price index
1960
Source: Table 4.10
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TABLE 4.13
RICE PRODUCTION AND ITS WHOLESALE 
PRICE, THAILAND, 1960-1970
Year
Production 
(1000 m. tons) Index
Wholesale
prices
(baht/kwien)
Index
Value 
(mi11ion 
baht)
Index
1960 9,475 100 910.81 100 8,619.9 100.0
1961 9,886 104 1,097.17 1 20 10,846.6 125.7
1962 10,992 116 955.08 105 10,498.2 121.6
1963 11,585 122 770.01 85 8,920.6 103.4
1964 11,362 120 939.16 92 9,534.5 110.5
1965 10,978 116 1,210.44 133 13,288.2 154.0
1966 11,947 126 1 ,232.72 135 14,727.3 170.6
1967 9,625 102 1,158.25 127 11 ,148.2 129.2
1968 10,348 109 1,100.00 121 11,382.8 131.9
1969 13,410 142 1,024.01 112 13,732.0 159.1
1970 13,570 143 992.83 109 13,472.7 156.1
Source: Thailand, Ministry of Agriculture and Cooperatives (1960-74).
(Vol.1974, Table 11, p.48).
Notes:
1. Wholesale price delivered to mill, Bangkok, Calendar year
(paddy grade 2).
2. 1 kwien = 1,010 metric tons
3. Wholesale price from January to September.
In the year 1961, domestic prices rose from the 1960 figure of 910 
baht per metric ton to 1,097 baht per metric ton. This was due to a rise 
in export prices from 2,137 baht per ton in 1960 to 2,283 baht per ton 
in 1961 which increased the quantity of rice exports from 1.20 million metric 
tons in 1960 to 1.58 million metric tons in 1961. Exports as a percent ot 
production rose from 27 percent in 1960 to 30 percent in 1961. This rise 
in prices was not caused in any way by changes in the rice premium which 
rose slightly and would therefore have tended to depress exports and 
check domestic prices (Table 4.14).
In 1966, export prices rose to 2,654 baht per ton from 2,287 baht 
per ton in 1965. At the same time, domestic prices rose from 1,210 baht
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per ton to 1,232 baht per ton. This rise in domestic prices cannot, however, 
be regarded as similar to the 1961 rise for in 1966, exports dropped from 
1.90 million tons to 1.51 million tons. The percentage of exports to 
production also dropped from 30 percent in 1965 to 25 percent in 1966.
The high domestic price cannot be convincingly explained on the basis of 
information available in Australia, but the most likely explanation is 
that it was due to buying under the government price support schemes, which 
came into operation in the year 1965/66 (Table 4.15).
Domestic prices went down from 1,232 baht per ton in 1966 to 1,158 
baht in 1967, despite the fact that export prices went up from 2,654 baht 
per ton in 1966 to 3,139 baht in 1967. The explanation is simple. A big 
rise in the rice premium had reduced exports from 1.51 million metric tons 
to 1.48 million metric tons, or from 25 percent of total production to 19 
percent of total production. The increased rice production on the domestic 
market depressed domestic prices.
The rice premium, then has in most years contributed substantially to 
government revenue and it has also benefited consumers by depressing the 
price of rice. It may also have had some effect in encouraging crop 
diversification. Yet, because rice producers react positively to price, 
the premium has acted as a disincentive to rice production.
4.2.2.1.3 Export Prices
The export or international price is approximately equal to the 
domestic price plus the rice export premium. The rice premium is the tax 
on rice exported from Thailand. It has been an important source of government 
revenue since 1955, the year in which it was introduced. This tax helps 
raise substantial amounts of government revenue and at the same time keeps 
domestic rice price below those prevailing at the international level as has 
already been mentioned. Export prices, however, are determined by demand
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TABLE 4.14 
RICE EXPORT PREMIUM1
Date
White Rice 
100%
Baht/ton
White Rice
r 9-D o
Baht/ton
White Rice 
10%
Baht/ton
White Rice 
20%
Baht/ton
White Rice
25% $ over 
Baht/ton
July 1957 935 935 935 935 500
June 1958 935 935 935 935 730
June 1959 935 935 935 935 650
Aug 1959 935 935 840 840 600-650
Dec 1959 890 890 840 840 600-650
Dec 1960 890 890 840 840 600
June 1961 890 890 890 890 650
June 1962 950 950 950 950 700
Jan 1967 1,010 980 950 930 720-770
Mar 1967 1,090 1,050 1.010 980 790-810
Apr 1967 1,140 1,190 1,130 1,070 860-880
May 1967 1,300 1,230 1,180 1,110 910
June 1967 1,320 1,260 1,210 1,14 0 930
July 1967 1,470 1,400 1,350 1,270 1,050
Aug 1967 1,640 1,570 1,520 1,400 1,190
Sept 1967 1,520 1,450 1,4 00 1,330 1,090
Oct 1967 1,640 1,570 1,520 1,440 1 ,190
Mar 1968 2,070 1,970 1,910 1,870 1,570
Apr 1968 1,960 1,810 1,720 1,640 1,570
June 1968 1,830 1,680 1,590 1,510 1,440
Nov 1968 1,450 1,450 1,300 1,300 1,300
Aug 1969 1,100 1,100 1,100 1 , 100 1,100
Dec 1969 1,000 1,000 900 900 800
Source: Lewchalermwong (1971), Table 1, p. 102.
1. The premium given is for white (whole) rice only. The premium is also
levied on white broken rice, glutinous rice, parboil rice, cargo rice, etc.
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TABLE 4.15
PADDY RICE SUPPORT SCHEME
Year
white rice glutinous (baht/ton)
100%A 100%B 100%C 5% 10-15% 20-25% Grade 1 Grade 2
1965/66 1,100 1,050 1,000 950 900 850 900 850
1966/67 1,100 1,050 1,000 950 900 850 900 850
1967/68 1,200 1,100 1,050 1,000 950 900 950 900
1968/69 1,300 1,200 1,150 1,100 1,050 1,000 1,050 1,000
1969/70 1,300 1,200 1,150 1,100 1,050 1,000 1,050 1,000
1970/71 1,300 1,200 1,150 1,100 1,050 1 ,000 850 800
1971/72 1,200 1,150 1,100 1,050 1,000 950 800 750
Source: Pucha-um (1973), p.,242.
Note: From 1965/66 to 1970/71, the rate minus transportation cost of 80
baht per ton and minus cost of purchase of 20 baht per ton will be 
the price that farmers will be obtained. But from 1972/73 the rate 
has changed to 75 and 25 baht per ton.
and supply in the rice markets of all the producing and consuming countries. 
Because of the fluctuations of supply and demand of the world market, 
Thailand was faced with the problem of a sharp drop in world price prices 
at the start of the 1970's.
Thailand in the past produced a sizeable export surplus because of 
a particular resource situation - much land relative to population. More­
over, since the urban sector of the population was relatively small, it was 
unable to consume the producers' marketable surplus so that a sizeable 
proportion was available for export. In the late 1960's due to the 
subsequent introduction of the new technology of the green revolution caused 
a rapid change in the world market and production conditions which appeared 
to threaten Thailand's position as a rice exporter. Countries which had 
been big rice importers were enabled by the new technology to increase 
their production rapidly. By the early 1970's, India had succeeded in 
reducing imports by a greater amount and Western Malaysia, Ceylon and 
Indonesia had reduced them by roughly half. Ihe Philippines too had greatly
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reduced the need to import rice on a regular basis. The consequent drop 
in demand on the international rice market substantially reduced Thailand's 
returns from rice exports. It appeared that Thailand's future as a rice 
exporter was bleak and that lack of demand would act as a severe constraint 
upon rice production.
By the mid-1970's, however, it was less clear that the green
revolution had placed Thailand's rice exports in jeopardy. Rice export
prices had slumped to only 1,846 baht per metric ton in 1971, compared
with 3,543 baht in 1968: but by 1973, poor rice harvests in several countries
had sent prices up to 4,247 baht per metric tons and in the first 6 months
of 1974 they ranged between 8,985 and 10,518 per metric ton. Moreover, it
was becoming clear that the green revolution did not offer the total answer
to the world food problems which some had thought. Evanson asserted that
the high-yielding varieties is a false illusion. The temporary high rates
of productivity growth meant that a more permanent state of rapid growth 
2was underway. He went on that the contribution of the high yielding 
varieties associated with the green revolution is exceptional and non- 
repeatable discoveries. Because they are the major gains for the research 
programmes in the CYMMT and IRRI ressearch centres which have been exhausted." 
It is true that the green revolution has reached its maximum, the rate of 
increase of production will not change much from the present stage. This 
however is due to the limitation of the certain areas where the high-yielding 
varieties cannot be introduced. Limitation of climate and geographic factors 
for each country and region prevented the use of this new discovery.
4.2.2.2 Land Tenure System
The system of land tenure in Thailand has acted as a constraint on rice 
production, although not a severe one. This analysis will explore the 1
1. Griffin (1972), p.128.
2. Evanson (1974), p.3.
3. Ibid, p.4.
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relationship between land tenure and the pattern of land holding, factors 
controlling the level of productions.
4.2.2.2.1 Background^
The legal pattern of land tenure in Thailand is the product of a 
long historical process. The structure of the current land law reflects 
the influences of two factors.
1) The ancient customary law concept (latti thammium).
2) The modernization of land law launched at the beginning
of the 20th century.
Originally, all land in Thailand belonged to the king, but nearly 
everyone was allowed to acquire land on the condition that he or his family 
actually occupied it and cultivated it. This actual occupancy accompanied 
by cultivation gave rise to the right to own land, which in turn led to the 
right to legal protection. This traditional notion of land tenure held 
sway until 1901, when King Rama V introduced the modern idea of land owner­
ship, legally distinguishing factual occupancy from ownership and creating 
a system in which protection was given only to ownership. This led to 
confusion in Thailand's land tenure system. In 1936, however, a more flexible 
land law was registered and since then the system has become more stable.
The current land law was enacted in 1954 and its essentials reflect 
the main principles of the 1936 law. It recognizes 3 different stages in 
acquiring land: (1) first occupancy, (2) utilization of the land, (3) legal 
possession of land.
4.2.2.2.2 Land Certificates.
Under the current land law, 5 kinds of land certificates may be 
issued.
1. soo. khoo. 1, a certificate by which the state confirms land 
occupancy for whatever causes. 1
1. This part is a summary of Ingram op.cit., pp.75-79; Krisdakara (1971) 
pp.11-12; and Yano (1968) pp.853-855.
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2. bai coong, a certificate for temporary occupancy of unused land.
3. noo. soo. 3, a certificate to confirm utilization of land
4. bai tai suan, a certificate for inspection and survey for 
issuance of Chanoot.
5. Chanoot thiidin, a certificate by which the state formally 
approves legal ownership.
In an area where the people hold only soo, khoo.l, this document 
is treated as a kind of title d,eed with a regulatory effect. When 
landed property is sold or mortgated, soo. khooo. 1, is given and accepted.
The necessity of registering land ownership with proper government office 
has long been accepted among the farmers but they have little knowledge 
of registration procedure, and many are satisfied with the issue of soo. 
khoo 1.
4.2.2.3 Tenancy in Thailand
The unequal distribution of land has produced the classes of landlord 
and tenant and led to a situation in which there is sometimes no real 
incentive for the tenant to expand production. This situation occur under 
the short-cropping system where the tenant contributes virtually every­
thing except the land while the produce is shared on an unfair basis between 
landlord and tenant. On the average rent is about one half of the crop, 
although if it is paid on a case rent basis, it is somewhat lower than if it 
is paid in the form of crop rent. If tenancy were not protected, no tenant 
would be willing to make fixed investment required for increased production 
through the application of new inputs.
As can be seen from Table 4.16, the proportion of tenants in Thailand 
is quite low. On a regional basis, it is most common in the North and in 
the Central region, where respectivey 25 percent and 26 percent of the cultiv­
ators are tenants. Tenancy is less common in the South, where 16 percent 
of cultivators are tenants and least common in the Northeast where only 1
1. FAO, Regional Office (1970), p.2.
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10 percent are tenants.
A classification of the number and area of holdings by type of tenure 
and size is shown in Tables 17 and 18. According to Table 17, crop share 
lease is more common than cash share lease. The number of crop renters is 
about 70,800 occupying an area of 286,800 hectares, while the number of 
cash renters is about 60,200 occupying an area of 137,800 hectares. Most 
of the tenants have small farms under 4.8 hectares, particularly those 
who are cash tenants. Farm under 4.8 hectares include 85.4 percent of those 
held under cash tenancy and 66.1 percent of those rented on a crop basis 
(Table 4.18) .
Examination of Table 19, however, shows that those who hold their 
farms by ownership are easily the biggest group amongst small farmers as 
well as large ones. 76.1 percent of holdings under 1.6 hectares are 
farmed by their owners and the percentage rises to 86 percent for holdings 
of 9.6 hectares and above. Cash renters are proportionately at their 
most numerous on the smaller farms of under 1.4 hectares, while crop renters 
are proportionately at their most numerous on medium sized farms between 
4.8 and 9.6 hectares.
4.2.2.2.4 Farm Size and Yield
The census of agriculture in 1963 established that average rice field 
was higher for small land holdings than for large holdings. According to 
Table 4.20, as the size of holdings increases, yield decreases. For 
holdings 0.32 to 0.944 hectare, yield is 2.4 metric tons per hectare, but 
for holdings of 22 hectares and over, yield is 1.2 metric tons per hectare.
Table 4.21 gives the average size of holdings in different regions, 
together with regional differences in yield. It can be seen that the 
highest yield (2.2 metric tons per hectare) was in the North, where the 
average size of holdings was the lowest (2.6 hectares). The lowest yield 
was in the Northeast (1.2 metric tons per hectare) where farm sizes average 
3.45 hectares. In the Central region, the average size of farms was the
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largest (4.3 hectares) but the yield (1.4 metric tons per hectare) 
not much better than in the Northeast. In the South, the average 
of holdings was 3.68 hectares, while the yield was low (1.5 metric 
per hectare).
was
size
tons
TABLE 4.16
CLASSIFICATION OF CULTIVATOR INTO OWNER CULTIVATORS AND TENANT CULTIVATORS
BY REGIONS (CENSUS OF AGRICULTURE 1963)
Region Owner Cultivators Tenant/Cultivators
Total
No
(1000)
% to Total Area
(1000 ha.)
\ Total No. % Total Area % Total No. % Total Area % Total
Central 540 75 2,468 79 183 25 633 i21 723 100 3,101 100
South 414 84 1,566 86 79 16 246 14 493 100 1,812 100
North 576 74 1,610 80 202 26 396 20 778 100 2,009 100
Northeast 1,103 90 3,841 91 118 10 386 9 1,221 100 4,227 100
Total 2,633 82 9,485 85 248 18 1,661 L5 3,215 100 11,149 100
Source: Food and Agricultural Organization of the United Nations (1970), p.156
TABLE 4.17
NUMBER AND AREA OF HOLDINGS BY SIZE AND TENURE (CENSUS OF
AGRICULTURE, 1963)
Size Total Owner Cash Renter Crop Renter Other Total Owner Cash Renter Crop Renter Other
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (ID
Under 1.5
ha. 1,053.3 801.3 33.2 15.2 203.6 825.4 660.0 17.5 11.3 136.6
1.6-32.ha 899.8 703.3 11.7 16.9 108.0 1,852.6 1,559.4 24.2 35.8 233.3
3.2-4.8 530.9 451.4 6.4 14.7 58.5 2,016.1 1,718.8 23.3 54.1 220.0
4.8-6.4 312.4 266.4 3.8 9.5 33.3 1,674.3 1,430.9 16.9 49.5 177.1
6.4-9.6 303.5 260.6 3.4 9.4 30.0 2,302.7 1,980.3 25.5 69.9 227.0
9.6 over 174.4 150.0 2.2 5.1 17.1 2,478.0 2,136.1 30.5 66.3 245.2
Whole King -
dom 3,214.5 2,633.0 60.2 70.8 450.5 11,149.2 9,485.5 137.8 286.8 1,239.1
Source: Calculated from Thailand. National Statistical Office (1966/67-1970/71). (Vol.1970/71, Table 86 , pp.179-180) to
1 z> 1 n <■» o i ■Pi rt/J
TABLE 4.18
PERCENTAGE DISTRIBUTION OF NUMBER AND AREA OF HOLDINGS BY
SIZE AND TENURE
Size
(1)
Total
(2)
Owner
(3)
Cash Renter 
(4)
Crop Renter 
(5)
Other
(6)
Total
(7)
Owner
(8)
Cash Renter 
(9)
Crop Renter 
(10)
Other
(11)
(no. of holdings in thousands) (area of holdings in thousands)
under 4.8
ha 2,424.0 1,956.0 51.4 46.8 370.1 4694.1 3,938.2 65.0 101.2 589.9
4.8-6.4 ha 312.4 266.4 3.3 9.5 33.3 1,674.3 1,430.9 16.9 49.5 117.1
6.4-9.6 303.5 260.6 3.4 9.4 30.0 2,302.7 1,980.3 25.5 69.9 227.0
9.6 over 174.4 150.0 2.2 5.1 17.1 2,478.0 2,136.1 30.5 66.3 245.2
Whole King-
dom 3,214.5 2,633.0 60.2 70.8 450.5 11,149.2 9,485.5 137.8 286.8 1,239.1
Percentage Distribution Percentage Distribution
under 4.8 75.4 74.8 85.4 66.1 82.2 42.1 41.5 47.2 35.3 47.6
4.8-6.4 9.7 10.1 5.4 13.4 7.4 15.0 15.1 12.2 17.2 14.3
6.4-9.6 9.4 9.9 5.6 13.3 6.6 20.7 20.9 18.5 24.4 18.2
9.6 over 5.5 5.7 3.6 7.2 3.8 22.2 22.5 22.1 23.1 19.8
Whole King-
dom 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Source: Table 17 
1. Not classified.
IDN)
TABLE 4.19
PERCENTAGE OF NUMBER AND AREA OF HOLDINGS BY SIZE AND TENURE
Size
(1)
Total
(percentage
(2)
Owner
distribution
(3)
Cash 
Renter 
of number
(4)
Crop 
Renter 
of holdings)
(5)
Other*"
(6)
Total
(Percentage
(7)
CashOwner nRenter
distribution of
(8) (9)
Cashn * OtherRenter
area of holdings)
(10) (11)
Under 1.6 ha 100.0 76.1 3.2 1.4 19.3 100.0 80.0 2.1 1.4 16.5
1-6-3.2 100.0 83.7 1.4 2.0 12.9 100.0 84.2 1.3 1.9 12.6
3.2-4.8 100.0 85.0 1.2 2.8 11.0 100.0 85.3 1.1 2.7 10.9
4.8-6.4 100.0 85.3 1.1 3.0 10.6 100.0 85.5 1.0 2.9 10.6
6.4-9.6 100.0 85.9 1.1 3.1 9.9 100.0 86.0 1.1 3.0 9.9
9.6 and over 100.0 86.0 1.3 2.9 9.8 100.0 86.2 1.2 2.7 9.9
Whole Kingdom 100.0 81.9 1.9 2.2 14.0 100.0 85.1 1.2 2.6 11.1
Source: Table 3.
1. Not classified.
to
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TABLE 4.20
RICE: NUMBER OF HOLDINGS, AREA, PRODUCTION AND 
YIELD BY SIZE OF HOLDINGS 
(CENSUS OF AGRICULTURE, 1963)
Size of Holdings
(ha)
Number of 
Holdings 
(ha)
Planted Harvested
Area Area
(ha) (ha)
Production
(metric
tonne)
Yield 
(metric 
tonnes per 
hectare)
(1) (2) (3) (4) (5) (6)
. 32 - .944 318,194 169,062 156,166 374,906 2.4
.96 - 2.384 823,389 980,912 884,258 1,749,114 2.0
2.40 - 4.784 792,430 1 ,946,430 1,946,022 2,632,105 1.6
4.80 - 7.184 386,754 1 ,565,871 1,321,743 1,895,986 1.4
7.20 - 9.584 175,441 960,998 803,380 1,111,783 1.4
9.60 -22.384 147,019 1 ,205,101 1,004,335 1,362,437 1.4
22.4 and over 7,678 125,839 103,473 126,362 1.2
Source : Thailand. National Statistical Office (1966/67-1970/71). (Vol. 1970/71,
Table 85, P•178)
Note: Size of holdings, originally 
15 - 29.9 rai, etc., and are 
6.25 to the original figures
into rai, such as 2 - 5.9 
converted into hectares by 
of the size of holdings.
rai, 6 - 14.9 rai, 
simply dividing
TABLE 4.21
RICE: NUMBER OF HOLDINGS, PRODUCTION AND
YIELD BY REGION, 1962
(CENSUS OF AGRICULTURE,1963)
Region
Average Number of
Size of Holdings
Holdings
(ha)
Planted Harvested Pro-
Area Area duct ion
(1,000
metric
(1,000 ha (1,000 ha) tonnes)
Yield
(metric 
tonne per 
ha
harvested)
(1) (2) (3) (4) (5) (6) (7)
North 2.6 634,917 1,356.0 1,167.1 2,563.9 2.2
North- east 3.5 1,116,119 2,910.2 2,486.9 3,077.2 1.2
Central 4.3 516,185 2,151.5 1,819.1 2,905.8 ] .4
South 3.7 383,584 536.1 483.5 705.8 1.5
Whole
dom
King-
21.7 2,650,805 9,953.8 5,956.5 9,252.7 1.6
Source: Thailand. National Statistical Office (1966/67-1970/71). (Vol. 1971/71, 
Table 82, pp.173-175 and Table 85, p.178).
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CHAPTER 5
GOVERNMENT POLICY IN RELATION TO PRODUCTION 
Government policy for agricultural development in Thailand can be 
divided into two periods. The first is the period before 1960 when there 
were no National Economic Plans to be followed. The second is the period 
since 1960 when agricultural development of the country has been directed 
by the National Economic Development Plans.
5.1 Government Policy Before 1960
The main emphasis of government policy before 1960 was on the 
development of irrigation and other infrastructure (mainly railways), with 
the major aim being to increase the cultivated area and facilitate 
transportation. This can be seen from the sharp increase in area and the 
consequent rise in production. The change in average rice production, from 
the ten years 1911-20 to the ten years 1921-30, was caused by a 32 percent 
increase in area and a 3.5 percent increase in yield. After this period, 
the contribution of yield to production decreased until the period 1951 to 
1960 when it amounted to virtually nothing, the increased production coming 
almost entirely from an increase in the area cultivated (see Table 5.1).
Ingram (1971) has stressed that the adoption of irrigation works by 
the government has in the past been due to three reasons. The first is 
that the government took the view that if proper irrigation works were 
provided for the whole area planted with rice, the damaged area (which 
accounted for 10 percent of the total area from 1910 to 1950) would be reduced 
substantially. The second is that yield would be increased and maintained 
in the area which was undamaged and that there would be greater stability 
of harvests. The third is that irrigation would facilitate regular 
cultivation, since farmers would not have to wait for the rain to come 
before beginning to plough and plant. Double cropping would also be possible. 1
1. Ingram, op.cit., p.201.
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Unfortunately sufficient detail about government policy before 1960 
was not available to make a complete analysis possible. But from Ingram's 
account it can be seen that the infrastructure necessary for the introduction 
of new technology in the past has not been widely adopted by the government, 
and that railway transportation and irrigation are their only major attempts.
Investment in irrigation however had no impact on production before 
1960 period. Charoenloet (1971) who analysed the long-term trend of yield 
during the 1950's, suggested that 'very often extension in cultivation took 
place in areas not well endowed with irrigation facilities. A very little 
rice is also grown with fertiliser and seed trials, as well as increased 
freedom from pests and diseases'.^
Between 1952 and 1955 the total area under irrigation increased by
261 percent, reaching an area of 1.4 million hectares.
5.2 Government Policy After 1960 and to Date
In the past, it has been possible for government policy to be directed 
towards increasing the area planted, as a means of increasing production.
This was because new land suitable for cultivation was still available. 
However, this policy will not be valid when land suitable for cultivation 
finally runs out. Government policy since 1960 has therefore been shifted 
towards increasing yield. The shift occurred when the government announced 
the first six-year national development plan. Evidence of increase yield 
since the plan was adopted is shown in Table 3.4. According to the table, 
yield increased quite substantially during the first and second national 
five-year development plans (1961-1970). The increased production stemmed 
from a 39 percent increase in yield and a 25 percent increase in area. This 
increased yield can be explained not only be the direction of government 1
1. Ibid., pp.36-37.
2. Ibid., pp.47-48.
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policy towards increasing yield, but also by the indirect impact of the 
'green revolution'.
The shift of emphasis towards increasing yield, after land became 
a scarcer resource, was not made possible by the new rice varieties 
associated with the 'green revolution* after 1961, although, as we saw in 
the last chapter, these varieties have indirectly led to the development 
of new Thai varieties, which promise increases in the late 1970's. Yield 
increases in the 1960's were the result of the application of inputs such 
as irrigation and fertiliser. The increased yield was in accordance with 
the requirements of the First and Second National Economic Development Plans 
(1966-66 and 1967-71). Details of the plans will be discussed in sequence.
5.2.1 Thailand's National Economic Development Plans
Thailand has so far gone through almost three national economic 
development plans. The first six-year national economic development plan 
consisted of two phases: the first phase started in 1961-1963, the second 
phase started in 1964-1966. The general objective of the plan was to raise 
the standard of living of the people through the maximum utilisation of the 
economic resources. The second five-year national plan, which began in 
1967 and ended in 1971, was the continuation of the first plan, only the 
second plan was broader than the first in its scope and emphasis. It 
emphasised the acceleration of the economic growth rate and the improvement 
of the living standard of the Thai people through expanding the economy by 
the maximum utilisation of natural, financial and human resources. The 
present plan is the third, and it aims at the improvement of the previous 
plans by correcting serious problems and obstacles arising during the 1
1. For more detail of the plan see Thailand. National Economic Development 
Board. (June, 1966).
2. For more detail see Thailand. National Economic Development Board, 
(October, 1966).
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implementation of the previous plans by providing a new and appropriate 
framework suitable for dealing with contemporary economic and social 
conditions, and be enlarging the scope of planning to cover the private 
sector. The plan covers the period from 1972 to 1976.
5.2.2 The First Six-Year Plan (1961-1966)
The first planned target for the main agricultural crops was set 
at a 2.5 percent per annum increase in production. Rice alone was expected 
to be 9.5 million metric tonnes in 1966. Details of the targets are shown 
in Table 5.1. 1
TABLE 5.1
FIRST PLAN AGRICULTURAL PRODUCTION TARGETS 
1961 - 1966
(THOUSAND METRIC TONNES)
Crop 1961(Actual)
1966
(Targets)
Average Annual 
Growth Rate %
Food Crops
Rice 8,247 9,500 2.8
Maize 598 750 4.5
Mungbeans 41 66 9.5
Cassava 2,013 2,200 1.8
Sugarcane 3,984 4,000 0.1
Oil Seeds
Castor beans 33 46 6.6
Groundnuts 108 167 8.7
Sesame 12 23 13.0
Soybeans 24 35 7.5
Coconuts 1,042 1,600 8.6
Fiber Crops
Cotton 38 70 12.2
Kapok 231 270 3.1
Kenaf and Jute 351 200 -11.2
Miscellaneous Crops
Rubber 186 210 2.4
Tobacco 48 55 2.7
Total main crops 16,956 19,192 2.5
Source: Thailand, The National Economic Development Board. (1964), Table 2,
pp.56.
1. For more information see Thailand, The National Economic and Social 
Development Board, (1973) .
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The following projects were assigned to achieve the above targets.
(a) Irrigation and Flood Control
By 1965 considerable progress had been made in the development of 
irrigation; total irrigable area was 1.8 million hectares, or about \ of 
the total land under cultivation. Breaking down the figures regionally, 
the area under irrigation covered 45 percent and 36 percent of the total 
cultivated land in the Central and Northern regions, respectively. The lack 
of irrigation systems in the South and the Northeast was reflected in the 
fact that only 9 percent and 6.7 percent of the cultivated area was under 
irrigation. This was due to unfavourable topographical conditions. There 
were few rivers in these regions which might have been developed for 
irrigation. The solution to this problem had been partly solved by the 
construction of water storage facilities and reservoirs. In the long run 
the development of the Mekong River will contribute a great deal to the 
irrigation possibilities in the Northeast.
In summary, the irrigation and flood control program made good progress, 
although there were some problems about time lag between the availability 
of irrigation facilities and their utilisation, resulting from frequent delay 
in the construction of water courses and field canals.
(b) Rice Research and Extension
Research and extension activities were expanded and encouraged by 
the government to enable more sophisticated cultivation practices and 
increased productivity of rice and other crops. Research was conducted 
in experimental stations under the Department of Rice and the Department of 
Agriculture in order to develop better varieties of rice, as well as better 
varieties of rubber and other upland crops. Research was also conducted on 
rice disease eradication.
By 1965, research programs, particularly those designed to improve 
rice varieties, were well under way. Research work was focussed on high 
yielding varieties of rice which are suited to local soil and topography,
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but the work was faced with the problem of inadequate high level technical 
personnel to carry out research. At the same time there was a need for 
an increase in the size and effectiveness of the extension staffs. The 
target of an extra 1,000 extension workers in 19-6, would have made the 
ratio of the extension workers to a farm unit one to 3,500, which was still 
considered inadequate. In addition, the program included the promotion of 
farmers' groups, the distribution of fertiliser and the arrangement of 
exhibitions in 44 provinces. In 1965, 371 additional farmer associations 
were established, which brought the total number to 914 associations. These 
farmer organisations were promoted to encourage the farmers to help them­
selves and to use better techniques and services derived from the agricultural 
research effort.
Significant progress was made at the regional experimental stations 
on new varieties of rice under the development program of the Greater Chao 
Phya area. This included experimental work on the method of planting as 
well as on the application of fertiliser, a process which was demonstrated to 
farmers on experimental plots. More competent technical staff and equipment 
was added to the regional agricultural center in Chinat, in the Greater Chao 
Phya area. Regarding rice disease eradication work, the crop area treated 
against disease and pests was about 67,288 hectares in 1965.
(c) Land Development
Land development included the improvement of the land tenure system, 
soil fertility surveys, water conservation and the promotion of optimum 
utilization of agricultural land. Satisfactory progress was made in the 
land classification programme. By the end of 1965, it had already covered 
an area of 468,270 sq. kms., and was expected to be completed by 1966. The 
purpose of this programme was to identify the area which should be kept 
under forest reserve and those which could be developed as agricultural land.
The objective of the soil fertility survey was to determine soil 
fertility and its suitability for agricultural purposes. During 1965, the
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survey covered an area of 2.8 million hectares, including 3 provinces in 
the Northeast and some of the irrigation projects in the Central region.
Soil conservation work consisted of the construction of additional 
soil conservation research centres in the provinces of Ubon Ratchathani 
and Nakhom Phanom. In these research centres, farm planning, and soil 
conservation demonstration were to be conducted.
In general, the Land Development programme made good progress, 
particularly the land classification and soil surveys; but there was some 
problem arising from the shortage of well trained technical staff and the 
lack of close cooperation among the established agencies responsible for 
land development such as the Irrigation Department, the Land Cooperative 
Department, the Public Welfare Department and the Forestry Department.
(d) Development of Cooperatives
By the end of 1965, there were many types of Land Cooperative 
Societies and Credit and Marketing Cooperative Societies. Land Cooperative 
Societies consisted of Land Improvement Cooperatives, Land Settlement 
Cooperatives, and Hire-purchase and Lease Cooperatives. These cooperatives 
societies were organised in various parts of the country. There were 
altogether 790 cooperative societies with a membership of 214,490 families. 
They consisted of 469 land cooperative societies with a membership of 
25,490 families covering an area of 101,671 hectares, and 321 Credit and 
Marketing Cooperative societies with a total membership of 189,000. Most 
of the land of the Land Cooperative Societies was in the major irrigation 
projects.
Activities of the Credit Cooperative especially money, for raising 
cooperatives, were funded by the Cooperative Bank, a major source of credit. 
Between 1961 and 1965, Cooperatives lent money to the farmers amounting to 
300 million baht.
In general, cooperatives of various types were developing, but the 
problem was again the shortage of suitable manpower. Among all types of
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cooperatives, land cooperatives played an important role in overall 
agricultural development.
(e) Agricultural Credit
Seeing the need for more credit for small farmers, the government 
had made a considerable progress in preparation for the opening of the 
Bank for Agriculture and Agricultural Cooperatives which was to extend 
more credit to farmers. It was planned that the Bank would come into 
operation in the middle of 1966.
5.2.3 The Second Five-Year Plan (1967-1971)
The second plan target for agricultural production was set at a 
growth rate of 4.3 percent annually over the plan period. Rice production 
was expected to increase from 11.1 million metric tonnes in 1965 to 13.7 
million metric tonnes by 1971. Maize production was expected to increase 
by 50 percent to 1.5 million metric tonnes by 1971, kenaf production was 
expected to increase about 35 percent to .5 million metric tonnes, cassava 
production was expected to increase about 6.8 percent to 2.5 million metric 
tonnes, soybean 51.5 percent to .05 million, mungbean 66.7 percent to .2 
million, groundnut 52.8 percent to .185 million (see Table 5.2). These 
expected increases were anticipated to come from intensive cultivation and 
the application of larger inputs of fertilizers, improved seeds and insec­
ticides as well as the provision of research and extension services, rural 
credit, marketing facilties and other institutional services.
The means to achieve the above objectives were set out in the plan 
as follows:
1. Further expanding the agricultural infrastructure such as 
irrigation and transport networks.
2. Developing national resources such as land, forest and water 
resources which are valuable for agriculture, and bringing them into more 
productive use.
3. Improving and strengthening research and experimentation in order
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TABLE 5.2
SECOND PLAN AGRICULTURAL PRODUCTION 
TARGETS 1971
(AS DEPART FROM 1965 THOUSAND METRIC 
TONNES)
1965
(Actual)
1971
(Targets)
(1) (2) (3)
Food crops
Rice 11,070 13,700
Maize 1,000 1,500
Mungbeans 120 200
Cassava 2,340 2,500
Sugarcane 4,000 4,000
Oil seeds
Castor beans 32 55
Groundnuts 121 185
Sesame 14 23
Soybeans 33 50
Coconuts 481 577
Fibre crops
Cotton 13 45
Kapok 324 400
Kenaf 370 500
Miscellaneous crops
Rubber 215 250
Tobacco leaves 62 88
Total Main Crops 15,376 19,073
Source: Thailand, National Economic Development Board (1968). Table 3,p.133.
to modernize agricultural techniques and increase productivity.
4. Promoting farm institutions such as farmers' associations, 
cooperatives, young farmers' associations, and improving agricultural credit 
and the land tenure system, as well as promoting commercialization of 
agriculture.
5. Improving the marketing of agricultural products so that the 
farmers can receive fair renumeration for their labour and grading agricultural 
production, especially exports.
The following are details of the main projects designed to achieve
the above targets:
(i) Irrigation and Flood Control
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To achieve the above production target, irrigation was to be expanded. 
The irrigation target was set for irrigable area to increase from 1.87 
million hectares in 1966 to 2.4 million hectares by 1971. Details for 
each type of irrigation project are shown in Table 5.3.
In the area covered by major irrigation projects, the planned target 
required an improvement and expansion of cooperative societies in the various 
farms, particularly land cooperatives and credit cooperatives.
Project
TABLE 5.3
SECOND PLAN IRRIGATION'S TARGETS BY 1971 
AS DEPART FROM 1966 
(NO. OF HECTARES)
1966 1971
(Actual) (Target)
State irrigation 1
People irrigation
Water storages
Water conservation
Total 1 * (ii)
546,576 1,898,656
187,984 267,984
57,600 79,920
80,000 153,600
872,160 2,400,160
Source: Converted into hectares from data in Thailand. National Economic 
Development Board (Oct. 1966).
(ii) Land Development
The land development program during the second plan was a continuation 
of that of the first plan, which included land surveys and classification, 
the soil fertility survey, soil conservation as well as reform of land 
tenure. During the second plan, two additional land development centres 
were to be established at Pathumtani and Chacherngsao. Soil survey analysis 
to determine soil fertility and suitability for agricultural purposes was 
to be conducted in two main irrigated areas, the Chao Phya and Nan River 
basins, which were to cover a total area of .24 million and .32 million 
hectares, respectively.
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(iii) Agricultural Research
During the second five-year plan, agricultural research was to be 
extended by the establishment of a National Agricultural Research Institute 
and a number of specialized research institutes, and the two Regional 
Agricultural Centres at Khon Kaen and Chainat.
(iv) Agricultural Extension
Agricultural extension was to be extended during the second plan to 
improve agricultural productivity by setting up more demonstration plots 
of selected high-yielding varieties of rice, promoting the use of fertilizers, 
expanding disease eradication and pest control works, and promoting second 
cropping during the dry season, especially in the areas under irrigation.
In addition, the plan made provision for establishing three more centres for 
control of pests and crop disease, as well as expanding the agricultural 
broadcasting program.
(v) Agricultural Cooperatives and Credits
The plan was aimed at the improvement and expansion of the cooperative 
societies in various forms as a continuation from the first plan. There 
were to be more land cooperatives, particularly in the areas under major 
irrigation projects, and a strengthening of credit cooperatives. To give 
more credit to farmers, the Bank for Agriculture and Agricultural Cooperatives 
was to be further extended through the opening of 57 more branches in the 
different regions of the country.
(vi) Export Promotion
During the second part of the second plan (1969-1971) , export promotion 
measures were introduced as well as tax policies for reducing non-essential 
imports. The export promotion policy consisted mainly of an expansion of 
the rice and maize markets. In order to expand the rice market, the premium 
level on most grades of rice was abolished so as to improve the 
competitiveness of Thai rice in the world market and increase the returns 
to farmers. In addition, long-term credit was granted to importers of lhai
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rice. In the case of maize, expansion of the market was achieved through 
trade agreements with Taiwan and Japan to provide regular markets. These 
can be termed short-term measures of the government during the second half 
of the second plan.
The short-term measures helped to combat the decline in the economic 
situation at the end of the plan period. Although rice prices dropped from 
3,534 baht per metric ton in 1968 to only 1,846 baht per metric ton in 
1971, a sizeable increase in thp quantity exported helped to minimise 
the deterioration in the value of rice exports. In addition, the value of 
many of the promoted export products, particularly maize, kenaf and industrial 
products, increased markedly to more than compensate for the revenue loss 
from rice exports (see Table 5.4). As a result, total value of exports 
during the second plan was increased from 14,166 million baht to 17,281 
million baht, or a 22 percent increase.
TABLE 5.4
MAIN PRODUCTION EXPORTS 
DURING THE SECOND PLAN 
(1967-1971)
Quantity (thousand metric tonnes) Value (millions of baht)
1967 1968 1969 1970 1971 1967 1968 1969 1970 1971
Rice 1,482 1,068 1,023 1,064 1,576 4,653 3,775 2,945 2,517 2,909
Maize 1,146 1,558 1,545 1,448 1,873 1,431 1,647 1,767 1,969 2,286
Rubber 211 252 276 276 308 1,574 1,816 2,664 2,323 1,905
Jute $ 
kenaf 317 289 256 258 272 866 674 780 719 935
Tapioca 
prod. 781 889 975 1,327 1,123 726 772 876 1,223 1,240
Soybeans - - - - - - - - - -
Mungbeans 47 47 77 90 86 122 132 215 255 255
Groundnuts - - - - - - - - - -
Source: Bank of Thailand (1974-1975)(Vol XIV(ll), Nov. 1974, Table III.7, pp.50-51
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5.2.4 The Third Five-Year Plan (1971-1976)1
The Third Plan's agricultural production target was set at an annual 
growth rate of 5.1 percent. This target was to be achieved through the 
acceleration of agricultural research, and through giving special emphasis 
to agricultural development projects to facilitate the following objectives:
(a) Increased yields through seed improvement and extension 
services. Consideration was given to the ability of the 
farmers to utilise research results, i.e. to use the high- 
yielding varieties in accelerating crop production.
(b) Improvement of natural resources for agricultural production, 
e.g. water resources development, soil fertility development 
and forestry conservation. This project was to cover 'slash 
and burn' agriculture.
(c) Improvement and acceleration of the existing irrigation devel­
opment projects. Emphasis was to be given to the construction 
and maintenance of water distribution systems. New irrigation 
projects were to be constructed in planned steps so as to be in 
accordance with future demand.
(d) Provision of more government services to farmers, particularly 
agricultural credit and extension services, but also the services 
of other appropriately set-up agricultural institutions.
(e) Improved marketing so that producers could sell their products 
at fair and stable prices.
The above objectives were set to restructure the economic system and 
promote economic growth. After a period of continued growth during the 
first half of the second plan, the economy had entered a period of slow 
economic growth. The most significant obstacle to growth had been the
1. This part is a summary of various parts of Thailand. National Economic 
and Social Development Board (1973).
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increased competition in world markets for products which Thailand exports, 
resulting in a decline of export prices. The fall in farmers' incomes 
and the consequent adverse effects on other sectors of the economy 
(including government revenue, which had to meet heavy expenditure on 
development and security) made it necessary to adopt certain measures in 
the third plan to alleviate the situation. Agricultural development was 
given first priority.
The production targets set in the third plan are shown in Table 5.5.
TABLE 5.5
THIRD FIVE-YEAR PLAN PRODUCTION TARGETS 
(1972-1976)
(THOUSAND METRIC TONS)
Crops 1972 (Actual)
1976
(Targets)
Average Growth
Rate (1972-1976)
(1) (2) (3) (4)
Food Crops
Rice 11,669 14,467 ] .6
Maize 1,315 3,500 9.6
Mungbeans 191 480 11.4
Cassava 4,952 6,260 6.4
Sugarcane 9,513 8,100 3.0
Sorghum - 171 -
Oil Seeds
Castor beans 41 55 4.6
Ground nuts 151 400 13.8
Sesame 21 48 13.2
Soybeans 72 300 24.6
Coconuts 702 574 5. 1
Fibre crops
Cotton 49 200 17.3
Kapok and Bombax 104 500
4501
4.0
Kenaf 428 0.5
Miscellaneous crops
Chilli 88 - -
Shallots f, onions 48 - -
Garlic 38 - -
Tobacco 9 148 7.7
Rubber 337 397 5. 1
Vegetables $ others - 5,503 3.2
Source: Thailand, Ministry of Agriculture and Cooperatives (1960-/4).
(Vol. 1974, various Tables) Thailand. National Economic and 
Social Development Board (1973). Table 8.1, p.124.
1. Including jute and ramie.
According to Tables 5.6, the highest average annual growth rates for 
food crops during the Third Plan period were set for mungbeans at 11.4 
percent and maize at 9.6 percerjt. The third crop for which a high growth 
rate was projected was cassava whose average growth rate was set at 6.4 
percent. Rice, the major crop was set to increase at an average growth rate 
of only 1.6 percent over the plan period. The plan therefore envisaged 
that rice would decline in relative importance.
Export Targets
The main agricultural products, namely rice, maize, kenaf, rubber 
and tapioca, faced marketing problems at the end of the Second Plan. The 
Third Plan proposed export promotion programs to help overcome these problems, 
but it was not envisaged that the attempt would be as successful in the 
case of rice as in that of most other crops. It was thought that there would 
be increased exports of rice to Africa and the Middle East, depending on 
price developments there, and to Europe and existing markets in Malaysia, 
Singapore and Hong Kong. It was expected, however, that sales in other 
parts of Asia would decline. (See Table 5.7). As a result, total rice 
exports were expected to grow at the rate of only 3.5 percent per annum, 
lower than that of any other major crops except kenaf. Maize and sugar 
exports, for instance, were expected to grow by 10.1 percent and 12.8 
percent per annum, respectively. (See Table 5.8)
To achieve the above production and export targets, special attention 
was to be given to the following agricultural products, which were intended 
to boost agricultural production including rice production.
(a) Irrigation and Flood Control
In view of the importance of irrigation to agricultural development, 
particularly the development of rice production, the first and second plans 
provided for heavy investment in irrigation works, particularly of the 
multi-purpose type. For the Third Plan, irrigation development was to be
reformed as follows:
1 10
1. Increased attention to achieving the fullest use of
water from already completed irrigation projects. This 
was to be done by accelerating the completion of water 
distribution systems and canals. The construction of new 
and large irrigation systems was to receive a lower priority. 
d. Paying attention to close coordination between the two 
ministries concerned with irrigation, i. e. , the Ministry 
of Agriculture and the Ministry of National Development.
According to the Third Plan's projection, irrigated area by 1976 
should be about 0.71 million hectares for wet season rice and about 0.31 
million hectares for dry season crops. It was estimated that by 1976, the 
area planted with rice and other crops throughout the Whole Kingdom would 
be about 1.02 million hectares. (See Table 5.8).
TABLE 5.6 
RICE EXPORTS 
(THOUSAND METRIC TONS)
1969
(Actual)
1976
(Targets)
(1) (2) (3)
Malaysia, Hong Kong and 
Singapore 460 600
Other markets in Asia 320 300
European markets 20 100
African markets 140 250
Middle E.ast 80 150
New markets - 150
Tot a 1 1,020 1,500
Source: Thailand, National Economic and Social Development (1973),
Table 10.3, p.162.
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TABLE 5.7
THIRD FIVE-YEAR PLAN EXPORT TARGETS 
(1972-1976)
(THOUSAND METRIC TONS)
Crops 1972 1976 Average Growth
Rate (1972-1976)
(1) (2) (3) (4)
Food crops
Rice 1,300 1,500 3.5
Maize 2,000 3,000 10. 1
Tapioca products 1,400 1,800 6.3
Sugar 120 200 12.8
Fibre crops
Kenaf 350 300 -3.8
Miscellaneous crops
Rubber 315 383 4.9
Source: Thailand. National Economic and Social Development Board 
(1973). Table 10.2.
During the Third Plan period, about one-half of agricultural development 
expenditure was planned to be spent on the development of irrigation 
systems and measures were to be taken to improve the distribution system 
in order to derive full use of the existing dam projects. Included in the 
Third Plan are five continuation projects from the Second Plan the 
Vachiralongkorn Diversion Dam, the Pranburi Storage Dam, the Nam Oon 
Storage, the Pattani Diversion Dam and the Sirikit Storage Dam. The only 
new project is the Bang Pra Water Tank in Chonburi Province.
(b) Agricultural Research
Close attention was to be given to the expansion of specific research 
for certain important crops, especially exporting crops like rice. The 
most important research project was aimed at increasing yields by seed 
improvement. During the Third Plan agricultural research centres were to 
be set up in the Northern and Southern regions.
(c) Agricultural Extension
During the Third Plan, attention was to be paid to expanding 
agricultural extension services and to strengthening their effectiveness.
TABLE 5.8
IRRIGATION TARGETS DURING THE THIRD PLAN 
(1972-1976)
(HECTARES)
Region
(1)
Irrigation 
Project 
Area 
(2)
1972
(3)
Wet Season Rice
1973 1974
(4) (5)
Area
1975
(6)
1976
(7)
1972
(8)
Dry Season Crops Area
1973 1974 1975
(9) (10) (11)
1976
(12)
North 14,220 3,090 5,873 8,655 11,437 14,220 4,176 7,152 8,416 9,008 9,984
Northeast 113,168 22,800 40,682 60,643 85,005 110,918 6,240 18,080 34,400 56,000 78,400
Central 534,517 156,050 241,430 338,650 436,458 532,758 24,248 52,936 88,608 150,080 208,800
South 52,800 18,464 27,048 35,632 44,216 52,880 1,600 3,600 6,400 10,400 16,000
Total 714,705 200,404 351,032 443,581 577,116 710,697 36,264 81,768 137,824 225,488 313,184
Source: Calculated from data in Thailand National Economic and Social Development
Board (1973). p.258.
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Emphasis was to be given to solving agricultural problems, especially 
those affecting economically important crops. In addition, there were 
to be programmes for establishing agricultural promotion zones for special 
crops, for encouraging crop diversification, and for increasing the number 
and efficiency of cooperatives and other farmers' institutions. The plan 
also provided for training more agricultural extension workers at various 
levels and the coordination of extension work with research and marketing.
(d) Land Development
During the Third Plan period, land development was to accelerate in 
pace and become useful to a larger number of farmers. This was expected 
to be done by extensive land surveys to classify land as suitable for 
various crops, a step towards bringing unused land into productive use.
As regards to land holdings, the policy was to encourage farmers to own 
their land, protect them from losing their ownership and provide justice 
and security for those leasing land.
(e) Agricultural Institutions
In 1971, there were 5,492 farmer organizations, consisting of 
Cooperative, Farmer Associations, People's Irrigation Associations and 
Water User Associations. The total membership was 695,696 families which 
accounted for only 14 percent of the total of 5 million agricultural familie 
in the Kingdom. These agricultural institutions were still not enough to 
significantly strengthen the development of agriculture. The policy in the 
Third Plan is to establish multi-purpose cooperatives which can serve the 
farmers in production and marketing. As far as existing agricultural 
institutions are concerned, the policy is to continue them in the single 
form of farmer organization which will have legal standing and the authorit 
to carry out business activities.
(f) Agricultural Credit
Agricultural credit is also of great importance in providing farmers 
with the capital needed for agricultural development. At the end of 1970,
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financial institutions could provide about 10-15 percent of total 
requirements for credit. The Bank of Agriculture and Agricultural 
Cooperatives is a major source for short- and medium-term institutional 
credit. The Third Plan's policy was expected to provide more short- and 
medium-term loans to the farmers through institutional sources. Attention 
will also be given to the establishment of financial institutions which 
can provide long-term agricultural credit.
(g) Assistance for Farmers
A special assistance programme for farmers has been in existence 
since 1966. Two projects were included in this programme. The first was 
the agricultural yield increase project. The project provides loans to 
farmers for the purchase of fertilizer, pumps and other labour saving 
equipment. The Third Plan gives consideration to setting up an Agricultural 
Extension Special Fund in the Bank of Agricultural Cooperative to expand 
this project. The second project was the rice price support programme.
The government policy is to guarantee a minimum price for rice. This 
support programme began in 1966, and during the Third Plan it was to be 
changed so that it would rely on the actions of the various agricultural 
institution which receive government support in their efforts to build 
their own silos and other storage facilities.
(h) Agricultural Marketing
Agricultural production normally faces marketing problems: both 
domestic and international. The farmers cannot sell their products at 
satisfactory prices and the prices which they did get vary greatly. In 
the Third Plan, the Ministry of Economic Affairs was given the task of 
finding ways and means to expand agricultural markets and to improve 
marketing channels as part of the effort to accelerate agricultural 
production. This can be achieved by cooperation between agricultural 
institutions, an increase of silo and other storage facilities, and the 
provision of agricultural information to farmers.
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Agricultural inputs are needed for production. Fertilizer is one 
of the most important agricultural inputs, but it has a very high price 
farmers cannot use as much as is needed. The Third Plan’s policy is 
to encourage farmers to use more and cheaper fertilizer. This can be done 
by the implementation of wider extension services, a fertilizer subsidy, 
or improvement of the production techniques of the present domestic 
fertilizer plant. The use of other agricultural inputs such as labour 
saving equipment, insecticides and herbicides will be increased by providing 
them to farmers at appropriate prices.
5.3 Evaluation of the Government Policy
(1961-1966, 1967-1971 and 1972-1976)
5.3.1 The First National Economic Development Plan (1961-1966)
The principal achievements for main crops production up to 1965 are 
shown in Table 5.9.
TABLE 5.9
FIRST PLAN MAIN AGRICULTURAL PRODUCTION 
ACHIEVEMENTS, 1961-1965 
(THOUSAND METRIC TONNES) 1
1961 1962 1963 1964 1965 0 T 1-6 Increase
(1) (2) (3) (4) (5) (6) (7)
Food Crops 
Rice
Maize
Sugarcane
9,058
598
3,983
9,591
663
3,145
9,856
900
3,346
10,799
950
4,705
11,070
1,100
3,500
22.2(5.0)
84.0(15.2)
-13.9(-3.2)
Miscellaneous
Rubber
crops
186 195 198 211 216 16.1(3.7)
Source: Thailand. The National Economic Development Board (June, 1966) p.9.
1. Figure in parenthesis is percentage increase per annum.
In Table 5.9, production of the main agricultural products shows a 
favourable trend, the rate of increase being about 3.5 percent per annum. 
Among them, rice production was higher then the projected target. The target 
was set at 9.5 million metric tonnes for 1966. By 1965 production had
already reached 11.1 million metric tonnes, or a rate of increase of 5 
percent per annum. This was a promising mean rate of production development 
during the first plan. This achievement was due to a combination of 
factors, namely the farmer's responsiveness to market demand both domestic 
and international; the use of improved seed varieties, and the expansion 
of the area under cultivation, together with the construction of roads 
to facilitate transportation. The completion of many infrastructure 
projects played a significant part in maintaining a high level of output.
5-3.2 The Second National Economic and Social Development Plan 
(1967-1971)
The principal achievements of the second plan for agricultural 
production up to 1971 are shown in Table 5.10.
TABLE 5.10
SECOND PLAN MAIN CROPS PRODUCTION ACHIEVEMENTS,
1967 - 1971
(THOUSAND METRIC TONNES)
1966 1967
Actual
1968 1969 1970 1971
Target
1971
(1) (2) (3) (4) (5) (6) (7) (8)
Food crops
Rice 11,947 9,625 10,348 13,410 13,570 13,744 13,700
Maize 1,122 1,315 1,508 1,700 1,938 2,300 1,500
Mungbeans 132 123 184 152 149 126 200
Cassava 1,892 2,062 2,611 3,079 3,431 3,114 2,500
Oil seeds
Ground
nuts 220 132 158 124 125 134 185
Soybeans 38 53 45 48 50 54 50
Fibre crops
Kenaf 662 422 316 373 381 419 500
Miscellaneous crops
Rubber 218 219 258 282 287 316 250
Total main
crops 16,231 13,951 15,428 19,168 19,931 20,207 18,885
Source: Table 5.3 above, and Thailand. Ministry of .Agriculture and
Cooperatives (1960-1975). (Vol.1974, various tables).
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According to the above table, during the second plan production of 
the main agricultural products showed a rapid increase. Production of every 
crop exceeded the targets for 1971, except in the case of kenaf, mungbeans 
and ground nuts. Rice production increased rapidly during the first part 
of the plan (1967-1969). The rate of increase during the second part (1969- 
1971) was only 1.2 percent per annum. This was different from the case 
of maize, kenaf, soybeans and groundnuts, but similar to other case of 
rubber and cassava, crops which experienced a very high rate of increase 
during the first part of the plan and a very low rate during the second 
part. (See Table 5.11).
TABLE 5.11
AVERAGE ANNUAL RATE OF PRODUCTION 
INCREASES DURING THE SECOND PLAN,
1967-1971
Main crops 1967-19690,
0
1969-1971
%
(1) (2) (3)
Rice 16.6 1.2
Maize 12.8 15.1
Mungbeans 10.6 -9.4
Cassava 20.0 0.6
Groundnuts -3.1 3.9
Soybeans -4.9 5.9
Kenaf -6.2 5.8
Rubber 12.6 5.7
Total Main Products 15.9 2.6
5.3.3 The Third National Economic and Social Development Plan
(1972-1976)
Since the third five-year plan has not yet completed the period,
evaluation can be made only up to 1972. In this year the production of rice 
dropped sharply from 13.74 million metric tons in 1971 to well below 12 
million metric tons by 1972, due to the reduction of planted area. Detail 
of other crops are shown in Table 5.6
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5-3.4 Problems Associated with each Plan 
(a) The Pirst National Economic Development Plan
The growth of agricultural production, and the main food crops rice 
and maize were satisfactory. However, problems remain in many development
projects. They will be briefly reviewed as follows:
(i) Irrigation - In spite of the rapid expansion of irrigated
areas, the full and effective utilisation of irrigation
facilities has lagged behind due to the inadequate ditches
and dikes to carry water on to the farms (see Table 5.12).
(ii) The three main crop development projects, research and
experimentation, pest and disease control, and agricultural
extension services, have progressed only slowly due to the
lack of trained personnel and equipment to ensure progress.
(iii) Land Development - The foundation of a sound future land
(iv)
policy depends upon the knowledge of soil surveys and their
classification, land holding and land use. Lack of this
basic information retard land development.
Agricultural credit. The problem of not enough loanable
institutional funds to lend to farmers. Farmers still depend
on credit supplied by private lenders at a high interest rate.
To remedy this situation, the government established the Bank
for Agriculture and Co-operatives in 1966.
(b) The Second National Economic and Social Development Plan
The introduction of the second plan was aimed at correcting these 
problems. In addition the objective of agricultural development was to 
increase the standard of living of people in rural areas by lessening the 
inequalities between the regions.
However, after the completion of the second plan, those problems still 
existed but to a lesser degree. The plan also aimed at sectoral development
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TABLE 5.12
IRRIGATION TARGETS DURING THE NATIONAL PLANS
1961-1976
(THOUSAND HECTARES)
1961
(Actual)
1966 1971 1976
(1) (2) (3) (4) (5)
State Irrigation 1,378 1,436 1,899 n. a.
People's Irrigation 1551 306 268 n.a.
Water Storage 34 68 80 n.a.
Water Conservation - - 154 n.a.
Total 1,567 1,810 2,401 3,424*
Source: Tables 5.4 above and col. (5) calculated from data in Government 
of Thailand. National Economic and Social Development Board, 
(1973, p.259.
1. Including wet and dry season area.
ACHIEVEMENTS
1961 1966 1970 1972
(1) (2) (3) (4) (5)
State Irrigation 1,378 1,547 2,033.0 2,196.8
People's Irrigation 155 188 85.8 83.1
Water Storage 34 58 - 17.1
Water Conservation - 80 103.2 216f 2
Dike and Ditch Projects - - 948.6 1,167.8
Total 1,567 1,873 3,170.6 3,681.0
Source: Thailand. Ministry of Agriculture and Cooperatives 
(1960-1974).
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especially the increase of productivity and a diversification of agricultural 
production.
(e) The Third National Economic and Social Development Plan
In the Third Five-Year Plan, Government policies towards agricultural 
production shifted from a concentration on rice production towards a policy 
of diversification. The emphasis was now on food crops, namely mungbeans, 
maize and cassava; on oil seed crops such as soybeans and groundnuts; 
and on fibre crops such as cotton. High targets for the production of 
these crops were set for 1976 (see Table 5.13).
TABLE 5.13
THIRD FIVE-YEAR PLAN PRODUCTION TARGETS 
(1972-1976)
(THOUSAND METRIC TONNES)
Crop
Average Annual 
Growth Rate 
(1972-76)
1972
(Actual)
1976
(Targets)
(1) (2) (3) (4)
Food Crop
Mungbeans 11.4 191 480
Maize 9.6 1,315 3,500
Cassava 6.4 4,952 6,260
Sugarcane 3.0 9,513 8,100
Rice 1.6 11,669 14,467
Oil Seeds
Soybeans 24.6 72 300
Groundnuts 13.8 153 400
Sesame 13.2 21 48
Coconuts 5.1 702 574
Castor beans 4.6 41 55
Fibre Crops
Cotton 17.3 49 200
Kapok and bombax 4.0 104 500
Unfortunately the Third Five-Year Plan assumed that rice prices would 
remain at the low level existing in 1970-71, due to this assumption, 
production targets for other crops were set at higher levels. The plan 
set a target for rice production to increase at a rate of only 1.6 percent 
per annum between 1972 and 1976, but projected targets for other crops 
were all higher, for example maize production was expected to increase at
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a rate of 9.6 percent per annum, cassava 6.4 percent per annum, sugar­
cane 3.0 percent per annum, soybean 24.6 percent per annum, groundnut 13.8 
percent per annum, sesame 13.2 percent per annum, coconut 5.1 percent per 
annum, castor bean 4.6 percent per annum, cotton 17.3 percent per annum and 
kapok and bombax 4.0 percent per annum (See Table 5.13).
However, from the mid-1972 rice prices began to rise more rapidly 
than the prices of competitive crops (See Table 5.14). Consequently, the 
basic assumption on which the Third Five-Year Plan was based was false.
It seems possible that given favourable conditions, Thai farmers, reacting 
positively to price changes, may exceed the planned vey low objective of
1.6 percent growth rate in production per annum.
Agricultural development under the National Development plans is an 
ideal government policy for a country's developmental effort. It is 
believed that with clear-cut objectives, development can be achieved through 
the efficient use of natural and financial resources. Allowing that the 
country grows by itself, it would take a long time for a country to develop, 
or it might be possible that after a long time of self-growth that 
development may not occur. To ensure that the development will occur, a 
plan must be formulated and implemented, by a continued process of planning, 
evaluation and revision a desired level of development might be reached.
In general, the agricultural development of Asian countries can be 
influenced by the following four factors.*
'1. Provision of material inputs, e.g. fertilizers and
manures, improved seeds, irrigation, land development;
2. Measures for improvement of efficiency, e.g. research, 
extension, improved agricultural practices, better 
farm management (some of these measures may entail more 
material inputs as well);
1. The Agricultural Economic Society of Thailand Proceeding of the First
Conference on Agricultural Economics. Sala Santitham, Bangkok, February 
14-17, 1962. Cited in Charoenloet (1971), pp.45-46.
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TABLE 5.14
INDICES OF EXPORT PRICES OF MAJOR CROPS, 
THAILAND, (I960 = 100)
Year Rice Maize
Tapioca
products
Jute
and
hemp
Tabacco
leaves
Sugar Mungbean
1960 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1961 106.8 98.3 94.2 117.2 85.3 139.6 108.5
1962 119.3 99.6 98.8 65.4 95.3 76.5 141.8
1963 113.0 104.4 96.2 76.5 87.6 165.2 136.8
1964 108.3 113.1 82.8 82.0 103.8 308.6 120.8
1965 107.0 112.9 88.0 93.3 118.9 85.3 111.7
1966 124.2 116.8 87.5 91.6 117.9 106.9 113.7
1967 146.9 116.7 87.0 73.3 138.7 176.3 124.8
1968 165.4 98.8 81.4 62.5 154.9 - 135.6
1969 134.7 106.9 84.1 81.8 141.0 208.8 134.4
1970 110.7 127.1 86.3 74.9 147.5 119.5 136.2
1971 86.4 114.0 103.4 92.4 144.8 156.5 142.9
1972 98.3 105.7 110.5 114.4 126.3 221.9 150.5
1973 198.7 197.4 129.4 107.3 151.2 300.1 186.9
1974:
Jan. 420.4 219.0 128.0 83.9 120.5 357.2 222.7
Feb. 454.9 229.0 123.7 88.9 85.0 432.3 228.5
Mar. 460.3 248.8 146.6 90.7 210.9 378.9 249.7
Apr. 492.0 272.9 154.4 89.0 282.7 545.6 295.2
May. 492.0 263.6 152.0 86.4 282.9 704.3 275.4
Jun. 462.5 245.0 156.3 89.3 253.0 788.1 251.3
Jul. 451.5 232.9 145.6 79.1 239.8 706.0 246.0
Aug. 445.8 232.8 147.0 90.1 278.0 778.5 245.5
Source: Bank of Thailand , (1974-74) . (XIV(11), Nov. 1974) .
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3. Provision of economic incentives, e.g. assured prices 
to producers, subsidies on the cost of improved inputs;
4. Institutional reforms, e.g. land reforms, control of 
usury, institutional credit, improvement of marketing 
service, cooperatives.
Measures under (1) and (2) above directly increase production but 
measures under (3) and (4) create conditions under which (1) and (2) can 
be more effective 1.
Although agricultural development is of great importance to Thailand's 
economic development effort, it creates other problems, e.g. regional 
inequality of the distribution of development. Udom Kirdpibule, ^ who 
studies the inequality distribution of development, calculated the distrib­
ution of income and wealth in Thailand to be between 1960 and 1970. This 
indicated that there is a wider gap between the rich and the poor since 
the country followed the national development plans.
1. Kirdpibule (1975).
CHAPTER 6
POTENTIAL YIELD AND LEVEL OF PRODUCTION 
AND CONSUMPTION
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6.1 Potential Yield
In an attempt to measure the increased production, if those constraints 
mentioned in Chapter 4 can be eliminated, two levels of potential yield are 
compared and will be used as ceilings that can be reached: maximum 
potential yield and feasible yield.
6.1.1. Maximum Potential Yield1
This is the yield obtained on experimental stations using the new, 
locally developed high-yielding varieties. In experimental trials with 
the co-operation of local farmers, maximum potential yield can be obtained 
ranging from 6.6 to 7.4 metric tonnes per hectare in the North, 6.5 metric 
tonnes per hectare in the Northeast, 6.3 to 7.3 metric tonnes per hectare 
in the Central and 5.9 metric tonnes in the South. The following are 
the details in each region:
The North
Experimental work was carried out at Uttaradit province with the 
co-operation of farmers in the region in 1969 using the new locally 
developed varieties of C^-63, RD^, and BKN 17-3-10. The results obtained 
were:
TABLE 6.1
EXPERIMENTAL YIELD IN THE NORTH
Varieties Yield
(kg./Ha)
C -634 7,380.6
»■>, 7,275.0
BKN 17-3-10 6,570.2
Average (3 varieties) 7,075.2
The highest yield can be obtained from C^-63 varieties, followed by 
RDj and BKN 17-3-10.
1. This part is mainly from research work of the Rice Department, Published 
in the Annual Report of The Rice Department, various volumes (in Thai).
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The Northeast
Experimental trials of the high yielding varieties were done at Si 
Saket province, using water supplies from reservoirs. Yield can reach 
up to 6.527 metric tonnes per hectare using fertilizer formula 6-4-2 and 
12-4-2.
TABLE 6.2
EXPERIMENTAL YIELD IN THE NORTHEAST
Province Yield
(1)
Si Saket
(kg/ha)
(2)
6,527
The Central
In experimental trials with the co-operation of farmers in the region, 
higher yield was obtained, but with some variation from province to province
TABLE 6.3
EXPERIMENTAL YIELD IN THE CENTRAL
Province
(1)
Yield
(2)
(kg/ha)
Nakhom Fathom 6,340
Samut Sakhon 6,680
Ratchaburi 6,400
Kanchanaburi 6.500
Singburi 7,300
Chai Nat 6,285
Phya Nakhom Si Ayuthaya 6,300
Chachoengsao 6,980
Average (8 provinces) 6,600
According to the above figures, the highest yield was obtained from
Singburi province.
Four varieties were used, namely BKN 17-3-10, RD^, C^-63 and RD^.
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The South
The experimental results at Narathiwat using fertilizer formula 
6-4-2 kg/rai (or 37.5-25-12.5 kg/ha) obtained a yield of 5,878 kg/ha.
6.1.2 Feasible Yield
Feasible yield is obtained by using traditional rice varieties, 
selected by comparing the selected varieties of the Rice Department and the 
local varieties to see which are most suited to the area in each region.
The best varieties are then repommended to farmers in that region.
Feasible yield on an average in the North is 3.36 metric tonnes per 
hectare, in the Northeast, 1.75 metric tonnes per hectare, in the Central, 
1.78 metric tonnes per hectare and in the South 2.14 metric tonnes per 
hectare, respectively. (See Table 6.4).
To achieve the feasible yield, application of fertilizers is recommended 
as follows:*
For all regions, 287.5 kgs/ha of N and 25-37.5 kgs/ha of P9()^ should 
be applied, and in the Northeast, 37.5 kgs/ha of Ko0 should be used in 
addition.
The recommended formula of fertilizer use is either 10-8-10, 12-12-20, 
or 12-14-12 with the rate of application of 312.5 - 375.0 kgs/ha.
TABLE 6.4
FEASIBLE YIELD BY REGION
Region
North
Northeast
Central
South
Average Yield 
(metric ton/ha.)
3.36
1.75
1.78
2.14
Source: Appendix Table 6.2
6.2 Farmers Actual Yield Between 1960 and 1970
Average yield between 1960 and 1970 was calculated and will be used as
a farmers' actual yield with which the feasible yield and the maximum
potential yield will be compared (See Table 6.5)
1. Thailand. Department of Agriculture (1973).
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TABLE 6.5
AVERAGE OF FARMERS' ACTUAL YIELD BETWEEN 1960 AND 1970
Region Yield
Metric tons per ha. harvested
(1) (2)
North 2.49
Northeast 1.15
Central 1.67
South 1.55
Source: Calculated from data in Table 4.8
6.3 Comparison of Different Levels of Yield and Fertilization
Due to the low and infrequent use of fertilizers in Thailand, regional 
average of farmers' actual yields are low. In addition the new locally 
developed varieties which are highly responsive to fertilisers have not 
been widely adopted. 1962 figures from the census of Agriculture showed
wide regional variations from the national average yield with yields ranging 
from 2.2 metric tons per hectare in the North to 1.2 metric tons per hectare 
in the Northeast. And in 1970 regional farmers' yields ranged from 2.9 
metric tons per hectare in the North to 1.6 metric tons in both the North­
east and the Central region.
Yields differ not only between regions, but also differ for each farm 
within the same region. The extent to which fertilisers are used depends 
on the profit expectation of each farmer. To the individual farmer the 
most important factor influencing his decision on fertiliser use is the 
prospect of increased financial returns. Profitable use of fertilizers 
depends on the physical response obtained and the relationship between prices 
of rice and costs of fertilizers.
Responses to fertilizers are varying depending on the type and amount 
of fertilizer used, the fertility level and condition of the soil, climatic 
factors and other practices followed in producing the crop. Thus, the most 
profitable level of fertilizer use can be determined only when yield 
responses over a wide range of applications are known for the crop under
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the economic principles associated with the use of fertilizers are 
the same as for other inputs, e.g., land, labour and irrigation water. 
Simply stated, it will pay to increase the use of fertilizers as long as 
the added costs of fertilizer applied are less than the added returns 
achieved through the use of fertilizers. The amount of fertilizer that 
any farmer will use will depend on the anticipated yield response, rice
Yield per hectare
various sets of other conditions. For this reason, extensive fertilizer
experiments or field trials are required to provide yield information at
varying levels of fertilizer application.
Plan nutrients applied per hectare.
prices expected, fertilizer costs, capital and credit availability, tenure 
conditions, the degree of risk and uncertainty and the ability of the 
farmer to absorb these risks.
For example, the average fertilizer application in Thailand in 
1960 was 2.3 kgs/ha,1 and the wholesale (at company warehouse) prices of 
major fertilizer materials in the same year (net of subsidy) were $0.31 per 
kg of N, $0.32 per kg of 0^0^. and $0.14 per kg of k?o. The average
1. UN Industrial Development Organization (1967). Table 11, pp.22-23.
129
fertilizer price in 1960 was $0,257 per kg and the average rice price was 
$0,047 per kg. Fertilizer-rice price ratios were 6.60 for N, 6.81 for 
anc^ 2.98 for K„0. Average of fertilizer-rice price ratio in 1960 
was 5.47. On the national average in 1960, fertilizer prices were $0,257 
per kg and the rate of application was 2.3 kg per hectare. The relatively 
low national average yield of 1.6 metric tonnes per hectare can be attributed 
mainly to the low use of fertilizers, and there is high potential to use 
fertilizers to increase yield. L
Extensive trials on cultivators' fields in each region of the country 
have provided much useful information regarding the fertilizer requirements 
of rice in Thailand. The response of rice to fertilizer in 1960 is shown 
in Table 6.6
TABLE 6.6
RESPONSE OF RICE TO FERTILIZER BY REGIONS,
IN 960
Fertilizer 
Treatment 
(kg per ha)
North Index Northeast Index Central Index South Index Mean Index
N'P2°5'K2°
0-0-0 2751 100.0 1167 100.0 1735 100.0 2466 100.0 2030 100.0
12.5-0-0 2974 108.1 1334 114.3 2004 115.5 2587 104.9 2239 110.3
0-25-0 3084 112.1 1477 126.5 2162 124.6 2717 110.2 2384 117.4
12.5-25-0 3206 116.5 1707 146.3 2397 138.1 2874 116.5 2599 128.0
25.0-25-0 3214 116.8 1839 157.6 2532 145.9 3132 127.0 2749 135.4
37.5-25-0 3443 125.1 1936 165.9 2582 148.8 3252 131.9 2829 139.4
50.0-25-0 3498 127.1 2075 177.8 2755 158.8 3129 126.9 2946 145.1
50.0-25-25 3736 135.8 2176 186.5 2849 164.2 3260 132.2 3080 151.7
No. of tests 7 38 31 7 -
Least signif­
icant diff-
erence = 5% 186 125 170 183 74
Source: Doyle (1966). Table 51,p.50.
130
According to the table, the response of rice to nitrogen and 
phosphorous was higher than that to potassium. If we make regional compar­
isons, it is apparent that the response of fertilizer in the North and the 
South was relatively lower than in the Northeast and the Central regions. 
The response to fertilizer in the Northeast was the highest. With the 
various formulas of the fertilizer treatment, increases in rice yield 
ranged up to 35.8 percent in the North, 86.5 percent in the Northeast,
64.2 percent in the Central and 32.2 percent in the South, respectively. 
6.3.1 Comparisons of Farmers' Actual Yield and Feasible Yield 
Table 6.7 shows the extent to which the farmers' actual yield falls 
short of the experimental yield:
TABLE 6.7
COMPARISONS OF FARMERS' ACTUAL YIELD AND FEASIBLE YIELDS 
(METRIC TONNES/HECTARE)
Region
(1)
Feasible
Yields
(2)
Actual farmers' 
yields (average 
1960-1970)
(3)
Actual yield 
as percentage of 
feasible yields 
(4)
North 3.36 2.49 74. 1
Northeast 1.75 1. 15 65.7
Central 1.78 1.67 93.8
South 2.14 1 .55 72.4
Source: Calculated from Tables 6.4 and 6.5.
6.3.2 Comparisons of Farmers' Actual Yield and the Maximum Potential
Yield
An attempt was made to compare farmers' actual yields between 1960 and 
1970 with the maximum potential yield; the results are shown in Table 6.8.
6.4 Conditions Contributing to the Level of Present Performance in Each 
Region and the Potential to Achieve the Feasible Yield 
Two main factors that are attributed to increased yield 
6.4.1 Irrigation and Water Control
Irrigation and water control are the important factors controlling 
the level of yield and the application of fertilizers. The situation of
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TABLE 6.8
COMPARISONS OF FARMERS' ACTUAL YIELD AND THE MAXIMUM 
POTENTIAL YIELDS (METRIC TONNES)
Region
(1)
Maximum
Potential
Yields
(2)
Farmers'
Actual
Yields
(3)
Farmers' Actual 
Yield as percent­
age of maximum 
potential yield 
(4)
North 7.07 2.49 35.2
Northeast 6.53 1.15 17.6
Central 6.60 1.67 25.3
South 5.88 1.55 26.4
Source: Tables 6.1, 6.2, 6.3 and 6.5 above.
irrigation in each region is shown in Table 4.10.
As has already mentioned, irrigated area for the whole Kingdom in 
1970 was about 58 percent of the irrigable area. Of all the regions, the 
North has the highest percentage of irrigated area compared to irragable 
area. This partly explains the high yield in this region, although this 
is due also to other factors, namely intensive use of labour, and higher 
soil fertility relative to other regions.
In the Central region, about 60 percent of the irrigable area is 
irrigated, followed by the Northeastern region with 45 percent and the South 
with about 40 percent.
The percentage of irrigated area in each region is almost meaningless 
since although the major irrigation work has been done, water still has not 
reached the individual farm. This is because ditch and dike projects 
are still under way even in the Central region, the most important agricult­
ural area of the country.
If irrigated water can be obtained at farm level by the improvement of 
irrigation ditches and dikes, it is possible that the regions can adopt 
the recommended varieties, with the application of the required 
fertilizers and other inputs such as insecticides and fungicides. If we
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disregard the price of fertilisers, feasible yields can be achieved.
Due to the unavailability of data on the present regional actual use of 
fertilisers, it is not possible to assess the extent to which fertilisers 
are needed in each region in order to achieve the required feasible yield. 
Nevertheless, with the government subsidy scheme on fertiliser price at 
the initial stage, increased production could be made possible by the 
application of fertilizers.
6.4.2 Soil Fertility
The North - In the northern region of Thailand, the soil is relatively 
good compared to that in other regions. As has been mentioned above, 
alluvial soils are found in river valleys where most of the rice production 
in this region is obtained. The average yield performance in this region 
between 1960 and 1970 was 2.49 metric tonnes/ hectare, the recommended 
feasible yield is 3.36 metric tonnes/hectare. An additional yield of 
0.87 or about 26 percent is to be achieved. A conservative estimate of the 
extent to which the soils in this region can produce cash benefits when 
fertilized was 30 percent1 (see Table 6.8). This calculation is however, 
an underestimate of the soil fertility in the region, since over the last 
ten years from 1960 to 1970 yield in the North increased 38 percent and 
area increased only 12.2 percent. A higher contribution of increased yield 
relative to the increased area can explain the high potential to which 
further use of fertilisers can improve the yield. This however depends 
on more information on the current available soils, the farmers level of 
management and skills, irrigation and the fertilizer-crop price ratio. In 
addition in 1970 in the North, planted area was about 95.4 percent of rice 
farm area (see Table 6.10). The potential for increasing the crop area 
is not very great. Therefore the alternative strategy for increasing 
production would be to increase yield.
1. For more detail see USOM (1966), p.124.
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The Northeast - The most difficult area in Thailand is the Northeast 
where insufficient natural soil resources are a major problem in increasing 
crop production. Although a large part of the region is still covered 
with forests, the soil is poor and cannot hold sufficient water for crop 
growth; as previously mentioned the estimate made by Moorman, FAO soil 
advisor to the Thai Government, was that only 5 percent of all rice soils 
could be expected to produce a cash benefit when fertilised, (see Table 
6.9). This figure again is an underestimate. To a certain extent, 
improved cultivation practices, crop rotation, and correcting low soil 
P > levels in the dry area in the Northeast will make possible the use of 
fertilizer. This is however different from the flooded soils where p 
ranged between 6.5 and 7.0 , which is a level suitable for growing rice.
It has been suggested that a liming application to the field can help 
to correct the soil acidity and fertilizers can then be used successfully.
In 1970, the area actually planted with rice accounted for about 90.5 
percent of the regional rice farm land (see Table 6.10). To a certain 
extent, rice farm land may not be used because the marginal rice land is 
not suitable for growing rice. This marginal land however is highly 
concentrated in this region. An alternative approach to the increased 
production in this region is to improve the soil conditions to make fertilizer 
use more profitable. The feasible yield, as recommended by the Rice 
Department, is only 1.7 metric tonnes/hectare and the actual performance 
averaged 1.15 metric tonnes/hectare between 1960 and 1970. To achieve 
another 32.4 percent would be rather difficult. To overcome the problem, 
government should give first priority of development and channelling more 
financial resource to the region.
The Central - The soils in this region consist of dark grey clays 
mainly in the low area of the Central Plain. This area when flooded is 1 2
1. USOM (1966), Ibid., p.23.
2. Chantanapap, (1974).
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mostly devoted to the intensive cultivation of rice. Along the margins of 
the Central Plains are higher lands. The light greyish-brown soils, the 
light brown silt loams, and the light clay loams, when irrigated, are also 
devoted to intensive rice production. Without irrigation, these soils are 
used for other upland crops, the p^ level of these soils in flooded 
conditions is higher than that of soil in dry conditions. Most of the 
flooded soils have p between 6.5 and 7.0 , which is most suitable for the 
growth of rice. There are som§ areas which are not suitable for growing 
rice, and these are used for upland crops such as maize, kenaf and sugar­
cane. In 1970, the area devoted to rice production accounted for about
96.6 percent (see Table 6.10) of the total rice farmland of the region. The 
extent to which it is possible to increase production through increased 
area in the Central region is rather limited since lands suitable for growing 
rice are exhausted. The alternative to production growth is to increase 
yield. Application of fertilizer is highly recommended, since the largest 
irrigation work, the Chao Phya Irrigation Project, is in this region.
The project is capable of irrigating almost 9.6 million ha. across the 
Central Plain. Completion of the work will finish the canal system, lateral 
canals, sublaterals and field ditches which are under way. Irrigated water 
still does not widely reach the individual farmer. The potential of the 
area to be developed and to achieve the feasible yield level is great. 
According to the conservative estimate, it was expected that this area 
could produce a higher cash benefit when fertilized. The percentage of 
all rice soils is 60 percent (see Table 6.9). The recommended feasible 
level of yields to be achieved is however too low at only 1.78 metric tonnes 
per ha. since the achievement between 1960 and 1970 averaged 1.67 metric 
tonnes per ha. More importantly, in some areas with the adoption of the 
HYV's, RDr RDj, and RD5 a far higher yield can be achieved. This will be 
mentioned in the next section. It can therefore be concluded that in some 1
1. Ghantanapap (1974), Ibid.
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areas the higher potential yield of the locally-developed high yielding 
varieties has already been achieved. The suggested feasible yield is 
however too low.
The South - The soil of the South is different from that in other 
parts of the country, not only in its texture but also because of its rocks. 
There is only a small area of alluvial soils since many areas are steep, 
stony hills and mountains, leaving little room for alluvial soils which 
are most suited for growing rice.
As a conservative estimate, 10 percent of the region can produce a 
cash benefit when fertilised (see Table 6.9). In addition a fairly high 
percentage of rice land is already farmed. Higher production, however, 
can be achieved through the application of fertilizers. The recommended 
feasible yield of 2.14 metric tonnes/ha. can then be reached, a target 
well in excess of average 1.55 metric tonnes/ha. between 1960 and 1970.
This would be an increase of 38.1 percent. It is achievable.
6.5 Use of Fertilizer Input
Fertilizer is the basic input to attain higher yields. This applies
to both regional traditional varieties and to the new locally developed
high yielding rice varieties. Yotopoulos* says that in 1970 fertilizer
application covered only 10-20 percent of the 7 million hectares of rice
land. A study of farms in Suphan Buri, one of the provinces in the Central
region where farms use mostly high-yielding varieties, showed that the
average fertilizer application was 6 kgs per hectares with little fertilizer
going to the traditional varieties and approximately 18 kgs per hectare
2going to high-yielding varieties.
7
Sriswasdilek has studied the yield performance and economic benefits 1
1. Yotopoulos (1975), p.4.
2. Ibid., p.8.
3. Sriswasdilek, op.cit.
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TABLE 6.9
PERCENT OF RICE SOILS EXPECTED TO PRODUCE A CASH 
BENEFIT WHEN FERTILIZED
Percent of all rice soils expected 
Region to proudce a cash benefit when
fertilized
North 30
Northeast 5
Central 60
South 10
Source: USOM (1966), p.23.
TABLE 6.10
TREND OF LAND USE FOR RICE BY REGION 
IN THAILAND 
SELECTED YEARS
Region
Rice Farmland 
(million hectares)
Area planted with rice as 
% of total rice farmland
1967 1968 1969 1967 1968 1969
(1) (2) (3) (4) (5) (6) (7)
North 1.57 1.60 1.68 91.5 93.3 95.4
Northeast 3.41 3.57 3.74 66.2 80.2 90.5
Central 2.29 2.32 2.33 94.4 95.8 96.6
South 0.57 0.60 0.61 96.9 95.3 91.2
Whole King­
dom 7.84 8.08 8.37 81.7 88.4 93.2
Source: Thailand. The National Economic and Development Board (1967-1970)
of the high yielding varieties, of rice at Don Chedi, Suphan Buri province 
in the Central region. He found that the rate of application of fertilizer 
in three villages of the study area in 1969 and 1971 depending on the 
percentage of the adoption of high yielding varieties on the farms ranged 
from 0 to 109 kgs-per hectare for traditional varieties and from 5 to 104 
kgs per hectare for high yielding varieties. Because of the small size
1. Ibid Tables 4.1, 4.3 and 4.6, pp.51, 54 and 58.
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
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TABLE 6.11
THAILAND: FERTILIZER CONSUMPTION, AVERAGE FERTILIZER USE 
PER HECTARE OF AREA PLANTED FOR RICE,
1966-1972
Fertilizer
Imported
Domestic
Production Total
Fertilizer 
Use for
Rice i 
Industry
Area 
Planted 
to rice 
'000 ha
Average 
Fertilizer 
Use per ha 
planted to ric 
kg/ha
(2) (3) (4)r(2) + (3) (5) (6) (7) = (5)t(6)
52,163 - 52,163 26,082 5,921 4.4
54,757 - 54,757 27,379 6,179 4.4
63,465 - 63,465 31,733 6,659 4.8
97,375 - 97,375 48,688 6,601 7.4
108,997 - 108,997 | 54,499 6,540 8.3
88,943 - 88,943 44,472 6,554 6.8
141,429 4,315 145,744 72,872 7,535 9.7
217,944 34,344 252,288 126,144 6,410 19.7
265,487 26,883 292,370 146,185 7,146 20.5
265,628 17,040 282,668 141,334 7,584 18.6
249,609 39,763 289,372 144,686 7,376 19.6
233,402 37,975 271,377 135,689 7,527 18.0
294,583 31,088 325,671 162,836 7,139 22.8
Based on Thailand. Ministry of Agriculture and Cooperatives and 
Porkha (1974). p.144.
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of the samples, results from his surveys are unreliable and show wide 
discrepancies.
Based on a simple calculation and assuming that 50 percent of all 
fertilizers were used for rice cultivation, we obtained values of fertilizer 
use per hectare ranging from 4.4 kgs to 23 kgs between 1960 and 1972.
(See Table 6.11).
In spite of the large amount of work done in this field, there is 
still a great deal to be learned1about the kind and amount of fertilization 
and the magnitude of the yield increase which can be expected from applying 
a given quantity of required nutrient.
6.6 Fertilizer in Thailand
Chemical fertilizers have become more necessary in Thai agriculture. 
Most of the fertilizers used in Thailand are imported. Fertilizers 
produced in Thailand come from the fertilizer plant at Mae Moh in Lampang 
province which was completed in September 1966. The plant's maximum 
fertilizer production capcity is:
Ammonium sulphate 60,000 metric tonnes p.a.
Urea 30,000 " " "
Total 90,000 " " "
Present production is a lot less than 50 percent of capacity and is 
subject to considerable fluctuations (see Table 6.12).
Domestic production is therefore not enough for the country's needs, 
and this makes imports necessary. In 1960, the amount of imported 
fertilizer was 52,163 metric tons and in 1972 the amount increased to 
294,583 metric tons, an increase of 5.6 times over the period.
Since 1973, the price of imported fertilizer has increased rapidly, 
due partly to the increased production and transportation costs resulting 
from the oil crisis. The extent of the price increases can be seen from
Table 6.13.
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TABLE 6.12
PRODUCTION OF FERTILIZERS IN THAILAND 
1966 - 1973 
(METRIC TONNES)
Year Ammonium sulphate Urea Total
Cl) (2) (3) (4)
1966 4,315 - 4,315
1967 27,459 6,885 34,344
1968 19,838 7,045 26,883
1969 12,012 5,028 17,040
1970 27,134 12,629 39,763
1971 27,756 10,219 37,975
1972 25,601 5,487 31,088
1973 18,829 5,828 22,657
Source: Porkha (1974), Table 1, p.144.
TABLE 6.13
IMPORTED FERTILIZER PRICE
Year Unit Value (baht per ton)
CD (2)
1960 1348.2
1961 1294.2
1962 1346.3
1963 1297.0
11964 1499.4
1965 1635.1
1966 2582.4
1967 1585.0
1968 1668.8
1969 1503.7
1970 1583.2
1971 1687.7
1972 1894.9
19731 2133.0
Beginning 1974 3000-3800
Source: 1960-1972 based on Thailand. Ministry of Agriculture and
Cooperatives.
1973 - Beginning of 1974-from. Porkha, ibid., Table 2, p.145.
1. Estimated.
140
To this imported price must be added import duties, storage, 
transportation costs and dealers' profits, etc. before the fertilizer 
reaches the farmers.
If the imported fertilizer price is about 3,000 per ton the retail 
price paid by the farmer would still probably not exceed 3,500 per ton .
This, however, would depend on the location of the farm and on whether 
the fertilizer was purchased by cash or on credit.
Due to the high price of fertilizers, the government of Thailand in 
1973 adopted a fertilizer policy to:
(a) increase domestic production and sell to farmers without profit.
(b) open free competition of fertilizer selling by allowing the 
importation of fertilizers identical to those which are 
produced in the country.
6.7 The Importance of Irrigation
As has already been mentioned, irrigation is an important factor for 
increasing yield and making use of fertilizers. Better water supply and 
water control make second cropping possible.
6.7.1 The Chao Phya Irrigation Project
The irrigation project, the Greater Chao Phya, is the largest water 
control project in Thailand. It was originally constructed to stabilize 
wet season rice production by reducing the frequency and severity of damage 
caused by unfavourable conditions, as has already been mentioned in 
Chapter 2. With the construction of two upstream storage dams (Bhumiphol 
and Sirikit) during the 1960's, attention shifted to the potential of the 
project to support production during the dry season.
A study made by Leslie E. Small, 'An Economic Evaluation of Water
2
Control in the Northern Region of the Greater Chao Phya Project of Thailand' 
to evaluate the project in terms of increasing wet season rice production.
His finding was that production increase due to irrigation accounted for 
about 2.46 million metric tonnes. Details for arriving at this figure are
1. Estimated figure by Porkha (1974), p.148.
2. Small (1972).
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shown in Table 6.14
TABLE 6.14
COMPONENTS OF THE INCREASE IN WET SEASON PADDY 
PRODUCTION BETWEEN THE 1 BEFORE' AND 'AFTER' PERIODS
Source of Increase
Magnitude of 
Increase 
(1,000 metric 
tonnes of paddy)
Column (2) as 
percentage of 
total production 
in project area*
(1) (2) (3)
Total 246.1 21.4
Factor not related to 
water control: 78.6 6.8
(a) weather 25.7 2.2
(b) fertilizer 16.8 1.5
(c) pesticide and herbicides- 6.2 0.5
(d) improved management and 
associated with use of 
chemicals 29.9 2.6
Factors related to water control 167.5 14.6
(a) change in method of planting 22.3 1.9
(b) reduction in damaged area 37.6 3.3
(c) other increases in yield per 
unit area harvested** 107.6 9.4
* Based on an average annual production (1965-1969) of 1,150,000 metric 
tonnes.
** Estimated as a residual.
In the Northern region of the Greater Chao Phya Project, with an area 
of 0.656 million hectares of which 0.592 million hectares or 90.2 percent 
are planted with rice during the wet season, the irrigation project caused 
production to increase by about 2.45 million metric tonnes. The increase 
of production per hectare planted was then calculated at 415.7 kg/ha. This 
consisted of an increase of 132.8 kg/ha due to factors not related to 
water control and an increase of 282.9 kg/ha. due to factors related to 
water control. In other words, of an increased production per hectare of
415.7 kg, 31.9 percent was due to factors not related to water control and 
68.1 percent to factors related to water control.
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The experience in the Northern region of the Greater Chao Phya 
Irrigation project can represent the potential to which other regions can
increase their production when irrigation and water levels control systems 
are completed.
Considering the yield levels shown in Table 6.15, the feasible level 
in the Central region, seems very low, since the area of the Northern 
Greater Chao Phya irrigation project in the Central region has already 
achieved an increased production of 416 kg/ha which the feasible yield 
just reached an increase of llOkg/ha, The actual increase is 3.78 times 
as much as suggested by the feasible yield. That the actual yield in the 
Central region is sometimes higher than the feasible yeild, as is suggested 
by Small's study, shows that in some parts of the Central region, adoption 
of new locally developed high-yielding varieties is practised. In calculat­
ing the extent to which production can be increased in the Central region, 
however, feasible yield was adjusted in accordance with the suggestion of 
Small's study. For all other regions, no adjustment was made. The reasons 
for not adjusting other regions upwards or downwards were two: First was 
the fact that irrigation and water control is still underway as the ditch 
and dike projects to bring water to the individual are not completed, and 
water still has not reached the farmers to a wide extent. If the canal 
system is completed, yield can be increased substantially. It is possible 
that in other regions, yield can be increased at a rate higher than in the 
Central region, due, for example, to favourable physical conditions, better 
labour management, or farmers' financial ability to purchase new inputs.
Secondly, based on the yield data of the Rice Department, the extent 
to which the improved water conditions have led to an increase in the 
average yields obtained on land which is planted in each region was calculated
in Table 6.16.
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TABLE 6.15
COMPARISONS OF YIELDS, MAXIMUM POTENTIAL YIELDS, 
FEASIBLE YIELDS AND FARMERS' ACTUAL YIELDS 
(METRIC TONNES/HA)
Maximum
Region Potential
Yields
Feasible Farmers1 Actual 
Yields
The Differences from 
Farmers' Actual Yields
Yields Maximum
Potential
Yields
Feasible
Yields
Farmers' 
Actual 
Yields
(1) (2) (3) 1 (4) (5) (6) (7)
North 7.07 3.36 2.49 4.58 0.87 0
Northeast 6.53 1.75 1.15 5.38 0.60 0
Central 6.60 1.78 1.67 4.93 0.11 0
South 5.88 2.14 1.55 4.33 0.59 0
Source: Tables 6.7 and 6 .8 p.130 and 131 above.
The feasible yields in each region show approximately how far actual
yield can be increased. It should be noted, however, that the target
indicated by the feasible yields is one which can be achieved without the
adoption of the new, locally developed high-yielding varieties.
TABLE 6.16
YIELD IMPROVEMENT DUE TO THE IRRIGATION SYSTEM
North North­east Central South
(metric tonnes per hectare)
(1) (2) (3) (4) (5)
Yield performance before 
irrigation system 1.97 0.93 1.37 1.40
(1955-1961)
Yield performance afeter 
irrigation system 2.60 1.19 1.71 1.57
(1962-1970)
Yield improvement due 
to irrigation system 0.63 0.26 0.34 0.17
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6.7.2 Change in Method of Planting
Small1s suggestion that a change in the method of planting has taken 
place as a result of the improved water conditions is confirmed by the 
figures. The percentage of broadcasting increased in all regions except in 
the Central region where broadcasting declined from 44.5 percent to 42.3 
percent (Table 6.17)
TABLE 6.17
CHANGE IN METHOD OF PLANTING DUE TO THE 
IMPROVED WATER CONDITION*
North Northeast Central South
(1)
BC
(2)
TP
(3)
BC
(4)
TP
(5)
BC
(6)
TP
(7)
BC
(8)
TP
(9)
% % % m0 % % % %
Before irrigation system
(1955-1961) 0.8 99.2 1.2 98.7 44.5 55.5 25.1 74.9
After irrigation system
(1962-1969) 1.1 98.9 2.1 97.9 42.3 57.7 31.4 68.6
* Second Crop not included. BP = broadcasting; TP = transplanting
Source: Calculated from data in Gaesuwan, et.al., (1974): op.cit. Appendix 
Table 5.
The extent that actual yield in each region can be increased without 
adopting the new, locally developed high-yielding varieties can be calculated 
by a comparison with the feasible yields. Figures for actual yield and 
feasible yield are given in Table 6.18. In interpreting these figures, it 
should be noted that they are least useful for the Central region, where the 
new, high-yielding varieties are likely to be adopted quickly. Feasible 
yield for the Central region is then adjusted to 2.20 metric tonnes per 
hectare, this being closer to the reality.
6.7.3 Damaged Area and Irrigation System
Irrigation and water control in the Central region reduced the 
damaged area in the Central region. However, the damaged area increased in 
other regions (Table 6.19).
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TABLE 6.18
ADJUSTED FEASIBLE YIELD COMPARED WITH ACTUAL YIELD 
(METRIC TON PER HECTARE)
Region Farmers' Actual Yield (average 1960-1970)
Adjusted Feasible 
Yield
North 2.49 3.36
Northeast 1.15 1.75
Central 1.67 2.20
South 1.55 2.14
TABLE 6.19
DAMAGED AREA BEFORE AND AFTER IRRIGATION
..SYSTEM
BY REGIONS
Damaged Area Expresses as % of Planted Ares
Whole Kingdom North Northeast Central South
Before
System
Irrigation
(1955-1961) 9.0 2.3 8.2 10.9 6.9
After Irrigation
System (1962-1970) 8.2 5.0 8.6 7.7 8.8
Source: Calculated from data in Tables 2.10 and 3.6 above.
These percentage figures, however, are rather deceptive since the 
area planted with rice is increasing every year. A calculation using 
absolute figures is the solution. This will be considered in the final 
calculation.
6.8 Production Projection for 1980
The question is for how long the feasible yield can be achieved depends 
partly on the past production performance and partly on the potentially 
accelerated rate that can be made under the present government policy. If 
those factors constraining the level of production as mentioned in Chapter 4 
can be eliminated by 1980, feasible yield can be achieved. In the first 
national plan, it was estimated that an additional 8 million hectares could 
be brought under cultivation during the next 20 years. But most of this
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land is not suitable for rice cultivation and will be used for upland 
crops. With the completion of the irrigation system, it is expected that 
approximately 0.96 million hectares could be added to rice cultivation 
by 1984. This addition would result in an increase in hectarage of 1.3 
percent per annum. At this rate of increase, the area of rice land would 
increase from the 1970 figure of 7.8 million hectares to about 8.8 million 
hectares by 1980.
A quick look at rice yield by region shows a wide range of soil 
that is suitable for growing crops. According to Weisch (1972), this is 
due in part to inherent characteristics of the land, in part to the degree 
of water control, and in part to the intensity of labour use. He classified 
land into 3 categories: (1) land most suitable for growing rice either 
because of soils or because of the annual deep flooding area; (2) land 
suitable for both rice and other crops; (3) land not suitable for growing 
rice. Rice is a high risk crop on this land.
If yield in the land that is best suited to rice growing can be 
increased to twice its current level, half the area planted with rice can 
be switched over to growing other crops; or alternatively, rice production 
from that land will be doubled. The alternative chosen depends on the 
direction of government policy. But it is not likely that yield will increase 
20 percent per annum and that there will be a diversion of 50 percent of land 
out of rice over a five year period.
There are however two alternative assumptions which can be made about 
the area under rice production. The first is that although no new land will 
be brought under rice production, double cropping in irrigated land will 
add effectively to the area. The second assumption is that an increase in 
yield will make the present area effectively used for rice production 
sufficient to meet the requirements, enabling irrigated areas to be used 
for growing other cash crops instead of double cropping rice. 1
1. Thailand. Ministry of Agriculture. (1964) p.84.
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Areas under a second (dry season) crop of rice from 1969 to 1973 
are shown by regions in Table 6.20. The rate of increase was 32.5 percent 
per annum. According to the third five-year plan, the area under a second 
crop was to increase to 313,384 hectares, giving a rate of increase for 
the period 1973 to 1976 of 25.9 percent per annum. Acting on the assumption 
that this annual rate of growth would continue for a further four years, 
an estimate of the area under dry season rice by 1980 has been made. The 
total area estimated is 786,869 hectares.
TABLE 6.20
AREA UNDER SECOND CROPPED RICE,
1969-1973
Region 1969 1973 1980 (estimate)
(1) (2) (3) (4)
North 2,141.4 7,495.0 40,923.0
Northeast - 1,719.2 9,386.9
Central 35,361.3 133,146.2 726,983.9
South 1,670.2 1,753.6 9,574.7
Whole Kingdom 39,173.0 144,114.1 786,868.5
Source: Cols. (2) and (3) from Thailand. Irrigation Department (1975?).
When we consider that the irrigated area in Thailand is already about 
3.0 million hectares, it is reasonable to expect the area under dry season 
rice to be 0.78 million hectares by 1980.
Taking the first assumption and applying the adjusted feasible yield 
rates, the results in Table 6.21 are obtained.
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TABLE 6.21
PROJECTED PRODUCTION ACCORDING TO THE 
FIRST ASSUMPTION IN 1980 (INCLUDING 
SECOND CROPPING)
(IN THOUSAND METRIC TONNES)
Region Production
Rough Rice Milled Equivalent
North 5,513.4 3,638.8
Northeast 5,739.0 3,787.7
Central 6,175.4 4,075.8
South 1,176.1 776.2
Whole Kingdom 18,603.9 12,278.5
According to the table, rough rice production will amount to 18.6 million 
metric tons by 1980, or about 12.3 million metric tons of milled equivalent.
When production is calcualted on the basis of the second assumption, it 
can be seen that by 1980 there will be a crop of 16.8 million metric tons 
of rough rice, or 11.1 million metric tons of milled equivalent (Table 6.22).
TABLE 6.22
PROJECTED PRODUCTION ACCORDING TO THE 
SECOND ASSUMPTION IN 19B0 (EXCLUDING 
SECOND CROPPING 
(IN THOUSAND METRIC TONNES)
Region Rough Rice Milled Equivalent
North 5,376.0 3,548.2
Northeast 5,722.5 3,776.9
Central 4,576 3,020.2
South 1,155.6 762.7
Whole Kingdom 16,830.1 11,108.0
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6.9 Consumption Projection for 1980
Generally, there are 3 factors that affect population growth; birth 
rate, death rate and international migration. As has already been mentioned, 
in Thailand the contribution of immigration is so slight that it can be 
ignored. The analysis will therefore concentrate on the other two factors, 
for the country's population growth stems from continued high fertility 
and a sharp decline in mortality in the 1960's.
The population projections have taken the afore-mentioned fertility 
and mortality into consideration, using the 1960 census as a base year.
The three projections make the following assumptions regarding these two 
variables. Projection A assumes fertility and mortality constant at the 
1960 level. Projection B assumes that fertility falls 50 percent within 
25 years with a lag of 10 years, i.e., fertility remains constant from 1960 
to 1970 and falls 50 percent thereafter. Projection C assumes fertility 
falls 50 percent within 10 years with a lag of 10 years, i.e., fertility 
remain constant between 1960 and 1970 and falls 50 percent thereafter.
These three assumptions give 3 possible population projections. The 
first is the high level of population in 1980. The second is the medium 
level of population. And the third is the low level of population. The 
projections were given by Edwards*, (table 6.23)
TABLE 6.23
THAILAND, POPULATION PROJECTION, 1980 
(in million persons)
Projection 1960 1980
A 26.26 43.93
B 26.26 42.02
C 26.26 39.16
Source: Edward's projection.
If the figures are broken down into major age groups, the following 
table is obtained. 1
1. Dr. C.T. Edwards is a senior lecturer at the School of General Studies, 
Australian National University.
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TABLE 6.24
THAILAND, POPULATION PROJECTIONS 
BY MAJOR AGE GROUPS 
1960 - 1980 
(IN THOUSAND PERSONS)
Age Group 1960
A
Proj ections
B C
0-9 8,246.0 12,359.5 10,452.4 7,579.9
10 onwards 18,011.9 31,569.9 31,570.0 31,570.0
Total adult equivalent 22,134.9 37,749.7 36,769.2 35,366.0
An estimate of the distribution of the total projected population by 
place of residence, rural (agricultural) and urban (non-agricultural) areas 
is made. The distribution arrived at will, of course, depend mainly upon the 
rate of urbanization. The rate of urbanization was calculated at 32 percent. 
Table 6.25 illustrates for the Whole Kingdom and for the individual regions, 
the total population for 1980 and the breakdown into rural and urban areas.
6.10 Regional Surplus and Deficit in Rice Production for 1980
Based on the above production and population assumption, regional 
surplus and deficit in rice production for 1980 is calculated. This is made 
by first comparing the levels of production and consumption for all the 
possible assumptions for 1980. The second is to subtract the projected 
consumption from the projected production for each combination assumption.
In comparing the levels of production and population Table 6.27 is 
obtained.
Viewing that irrigation development in Thailand has received prior 
attention as an essential factor for agricultural development. This can 
be seen from the stress on it in the national development plans. With the 
present stage of irrigation development and the importance of irrigation 
as stated in the Third Five-Year Plan, the area under rice production was 
projected to include the area presently in crop production plus the area
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TABLE 6.25
RURAL AND URBAN POPULATION DISTRIBUTION BY 
REGION IN ADULT EQUIVALENTS,
1980 (IN THOUSAND PERSONS),
Region
L '
Projection A
Rural Urban Total
North 5946.7 2261.2 8207.9
Northeast 10386.7 1183.8 12270.5
Central 5945.0 , 6703.3 12648.3
South 3391.3 1231.6 4622.9
Whole Kingdom 25669.7 12079.9 37749.6
Projection B
Rural Urban Total
North 5796.5 2204.1 8000.6
Northeast 10124.4 1836.3 11960.7
Central 5794.8 6533.9 12328.7
South 3305.6 1200.5 4506.1
Whole Kingdom 25021.4 11774.8 36796.2
Projection C
Rural Urban Total
North 5571.3 2118.4 7689.7
Northeast 9730.9 1763.9 11495.7
Central 5569.6 6279.9 11849.5
South 3177.2 1153.8 4331.0
Whole Kingdom 24048.8 11317.1 35366.0
Source: The derivations are made by using 1970 population as a base for
calculating -regional distribution, disregarding the effect of internal 
migration which may cause differing proportions of rural and urban 
residents in each age group.
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TABLE 6.26
ESTIMATED RICE CONSUMPTION BY REGION, 
RURAL AND URBAN DIFFERENCES,
1980 (IN THOUSAND METRIC TONS MILLED 
BASIS)
Region
Projection A
Rural Urban Total
North 1103.3 360.0 1463.3
Northeast 1954.1 264.8 2218.9
Central 991.3 797.5 1788.8
South 542.8 156.8 698.6
Whole Kingdom 4591.5 1579.1 6170.6
Projection B
Region Rural Urban Total
North 1075.4 350.9 1426.3
Northeast 1904.8 258.1 2162.9
Central 966.2 777.3 1743.5
South 529.1 152.8 681.9
Whole Kingdom 4475.5 1539.1 6014.6
Projection C
Region Rural Urban Total
North 1033.6 337.3 1370.9
Northeast 1830.7 248.1 2078.8
Central 928.7 747.1 1675.8
South 508.5 146.9 655.4
Whole Kingdom 4301.5 1479.4 5780.9
Source: Tables 6.25 and 6.26 above.
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TABLE 6.27
COMPARISONS OF PRODUCTION AND POPULATION 
IN 1980
(IN THOUSAND METRIC TONS):
Region Production (milled basis') Projected Rice Consumption
Assumption I Assumption II A B C
North 3,638.8 3,548.2 1,463.3 1,426.3 1,370.9
Northeast 3,787.7 3,776.9 2,218.9 2,162.9 2,078.8
Central 4,075.8 3,202.2 1,788.8 1,743.5 1,675.8
South 776.2 762.1 698.6 681.9 655.4
Whole Kingdom 12,278.5 11,108.0 6,170.6 6,014.6 5,780.9
Source: Tables 6.21, 6.22 and 6.26 above.
under double cropping. It is however, possible that part of the area at 
present under rice may have to switch from rice to grow other cash crops, 
maize, mungbeans, cassava and sugarcane. This indeed occurred in 1972, as 
the area planted with rice dropped from 7.5 million hectares in 1971 to
7.1 million hectares in 1972. This happened after the target for increase 
in rice production was set at the very low level of 1.6 percent per annum.
It is also possible that the present area under rice production will increase 
as projected at 1.3 percent per annum.
Taking the above view of all the possible combination assumptions of 
production and population, regional surplus and deficit in rice production 
for 1980 are calculated and illustrated in Table 6.28.
The four regions of Thailand will have a large rice production surplus 
by 1980 if the feasible yield is achieved. The extent to which production 
can be increased is indeed very great. In fact, after meeting the requirements 
of domestic human consumption, about 5 to 6 million metric tons of milled 
rice equivalent remain for exports and for other uses.
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TABLE 6.28
REGIONAL SURPLUS(+) AND DEFICIT(-) IN 
RICE PRODUCTION, 1980 
(IN THOUSAND METRIC TONNES)
Region asippa asippb ASIPPC asiippa asiippb ASIIPPC
North +2175.5 +2212.5 +2267.9 +2084.9 +2121.9 +2177.3
Northeast +1568.8 +1624.8 +1708.9 +1558.0 +1614.0 +1698.1
Central +2287.0 +2332.3 +2400.0 +1231.4 +1276.7 +1344.4
South + 77.6 + 94.3 + 120.9 + 64.1 + 80.8 + 107.3
Whole Kingdom +6107.9 +6263.9 +6497.6 +4937.4 +5093.4 +5327.1
AS = Assumption I
ASj = Assumption II
PP^ = Population Projection A
PPD = Population Projection B
D
PP^, = Population Projection C
If we compare the projected annual rate of growth both of the population 
and production, it is clear tha the latter increases faster than the former, 
on all assumptions. The rate of increase of production exceeds the growth 
rate of consumption by between 0.35 and 2.04 percent per annum, depending 
on the assumptions used (Table 6.29). This gives grounds for optimism 
about the country's capacity to remain a major rice exporter.
155
TABLE 6.29
AVERAGE ANNUAL GROWTH RATE OF RICE CONSUMPTION AND 
PRODUCTION BETWEEN 1960 AND 1980 
(BASED ON MILLED RICE EQUIVALNET FIGURES)
1960-1980 1970-1980
(percent per annum)
Consumption
PPA 2.6 1.8
PPg 2.4 1.5
ppc 2.2 1.1
Production
ASj - 3.15
AS - 2.15
Balance for Exports and other uses
AStPPa - 1.3I A
AS PP - 1.65
AS PP - 2.05
ASnPPA - 0.35
asiippb - °-65
ASnppc - m
Source: Calculated from Tables 2.7, 3.7, 3.9, 6.26 and 6.27 above.
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CHAPTER 7
CONCLUSIONS AND RECOMMENDATIONS
7.1 Population and Consumption
Thailand has experienced different population growth rates since 1850, 
but it is only in the twentieth century that the growth rates have become 
very high. As late as 1911, the first national census reported a population 
growth rate of only 0.7 percent per annum. Soon after, however, the population 
began to grow more rapidly, and the 1960 census indicated a growth rate of
3.2 percent per annum. This rate of growth was broadly confirmed by the 
Survey of Population Change, which found a growth rate of 3.1 percent for 
the year 1964-5.
The rapid growth in population by the 1960's brought a boom in comsumption. 
This made heavy demands on rice production, as rice constitutes 72.5 percent 
by weight of the average Thai diet. Production had to increase by at least
3.1 percent per annum to satisfy domestic requirements and still maintain 
the existing level of rice exports, which have contributed approximately
25 percent of the total value of export earnings over the 15 years, 1959-1973.
7.2 Production
Until the 1960's, demands for increased production were met largely 
by increasing the area of rice grown. Between 1907 and 1950, expansion 
of production came about almost entirely from an increase in area planted 
and area harvested as yield steadily declined. From 1951 to 1960, yield 
was stable at a lower level than in the first period, and the increase in 
production came from a remarkable increase in area.
From 1960 to 1970, however, expansion of production came from a 
steady increase in yield and a less substantial increase in area. During 
the decade, production increased from 9.5 million metric tonnes to 13.6 
million metric tonnes, a rate of increase of 3.26 percent per annum. The 
most important contribution to this growth came from the increase in yield 
from 1.39 metric tonnes per hectare in 1960 to 2.00 metric tonnes per hectare
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The importance of increased yield to the growth of rice production 
in the 1960's was partly a result of deliberate government action. The 
policy of indefinitely expanding the area under cultivation was no longer 
valid, as it was clear that land suitable for cultivation would soon run out. 
Consequently, the first National Economic Development Plan (1961-1966), 
announced in 1960, began a shift in policy. In both this plan and next 
one (1967-1971) , there was increased emphasis on inputs such as irrigation 
and fertilizer, and on institutional credit. The sharp increase in yield, 
after years of decline and stagnation, was the result. It should be noted 
that the increase was not due to use of the new rice varieties associated 
with the 1 green revolution', which are not suited to Thailand's geographical 
conditions.
As a result of the increased yield, rice production in the 1960's met 
the targets set in the plans and grew slightly faster than population. By 
the end of the decade, however, rice prices had slumped due to the effects 
of the 'green revolution' in increasing production in other countries. As 
a result, the third National Economic Development Plan (1972-1976) placed 
decreased emphasis on rice production. It set as its target a growth rate 
of only 1.6 percent per annum, only half the likely rate of population 
increase. The plan concentrated upon increasing production of other crops 
which seemed likely to bring better prices.
It soon became clear, however, that the switch to emphasis from rice 
production was based on a false assumption. Rice export prices were 
only 1,846 baht per metric tonne in 1971, compared with 3,534 baht in 1968, 
but by 1973 poor rice harvests in several countries had boosted prices to 
4,247 baht per metric tonne. The first eight months of 1974 then saw prices 
more than double in 1973 level. Moreover, many of the earlier rosy estimates
in 1970, a rate of increase of 3.31 percent per annum. The area under
cultivation increased from 5.9 million hectares to 7.8 million hectares,
a rate of increase of only 2.54 percent per annum.
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of the impact of the 'green revolution' had been revised, so that Thailand's 
rice export markets looked more secure than a few years earlier.
7.3 Constraints on Rice Production
The recovery of rice prices by 1973/74 seemed to justify a fresh 
emphasis upon increasing rice production by reducing the principal constraints 
on it. These factors controlling production can be classified as either 
physical or socio-economic ones. They will be dealt with separately.
1. Physical factors:
(a) Flood and droughts - Between 1960 and 1970, flood damage annually 
affected between 1 percent and 7 percent of planted area. Drought affected 
between 0.4 percent and 11 percent of the planted area in the same period. 
Consequently, production can be increased considerably if improved water 
control can significantly reduce damage from these sources.
(b) Lack of irrigation - The losses from flood and drought are one * (i)
indicator of the imperfections of the irrigation and flood control systems. 
This system at present covers about 58 percent of the irrigable area of
the whole kingdom, but it is still far from complete. Irrigated water still 
has not reached individual farms in quantities large enough to facilitate 
higher productivity. This is because of the time lag in the development 
of dike and ditch projects to carry water to the farms.
It is important that government policies should be directed towards 
improving the irrigation system. However, emphasis should be given to dike 
and ditch projects, rather than to the construction of more big dams. This 
will not only reduce the effects of drought, but it will assist increased 
production in many other ways. It will:
(i) Open new land for cultivation
(ii) Increase rice yields by giving an assured supply of water 
at the right time.
(iii) Facilitate double-cropping
(iv) Make possible the adoption of new, high yielding rice varieties.
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(v) Facilitate the use of inputs such as fertilizers.
(vi) Make better combinations of crops possible
(c) Lack of Soil Fertility - Throughout much of Thailand, soil 
fertility is low, for the heavy annual rainfall has gradually washed away 
the fertile elements. In addition, lack of crop rotation and practices 
such as forests burning followed by shifting cultivation have led to loss 
of plant nutrients. These disadvantages can be compensated for by the 
application of fertilizers, and the government should not return to the 
restrictions on fertilizer imports which existed until recently. Moreover, 
increased water control can help prevent the loss of fertile elements by 
erosion.
(d) Disease and Insects - The proportion of total crop damage from 
disease and insects varied from 0.3 to 2.1 percent per annum between 1955 and 
1970. The highest loss occurred in the Northeast and Central regions. The 
damage is small and its elimination would not greatly increase production.
But lack of preventive measures could lead to serious losses, so the 
Government should encourage the intensive use of insecticides and fungicides.
2. Socio-Economic Factors:
(a) Prices - Behrman found that Thai farmers respond positively to 
price changes. Consequently, the premium on rice exports from Thailand 
must to some extent depress production. However, Behrman found that there 
were wide elasticities of price only where proximity to markets and the 
nature of the land allowed the cultivation of economically profitable 
alternative crops. Elasticities in most provinces were low. This probably 
indicates that many farmers do not respond positively to price. Consequently, 
the effect of the rice premium in depressing rice production may not be 
very severe. Since the government needs the revenue, there may be no harm 
to the country as a whole if the premium is continued, provided that much 
of the proceeds is then ploughed back into the rice industry. The money 
raised can be used to extend irrigation, subsidies new inputs or used for
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credit and extension services.
(b) Land Tenure System - In Thailand, there is an unequal distribution 
of land which has produced the classes of landlord and tenant, leading to
a situation in which there is sometimes no real incentive for the tenant 
to expand production. Rents are high, land rent being about one-half of 
the crop on an average, although if it is paid on a cash rent basis, it 
is somewhat lower than if it is paid in the form of crop rent. This often 
leaves tenants little money for investment, and the nature of the tenancy 
arrangement also inhibits improvements.
Although the proportion of tenants in Thailand is quite low, the 
Census of Agriculture in 1963 found that it was most common in the North 
and in the Central region, where 25 and 26 percent of the cultivators were 
tenants, respectively. Tenancy is less common in the South, where 16 percent 
of cultivators are tenants, and in the Northeast, where only 10 percent 
are tenants. Consequently, land reform would probably have the most 
beneficial effects in the North and in the Central region. A practicable 
land reform might include more effective rent control and security of 
tenure. There would also be benefits from increased owner operation of 
farms, but this would be more difficult and expensive to achieve, especially 
if the government financed tenant purchases of farms. However, land reform 
will be a difficult, long-term project. It is unlikely to help increase 
production in the nex few years.
(c) Lack of Farmer Education - Many farmers do not know how to use 
fertilizers, insecticides, fungicides, etc. Continued farmer education 
through extension services will help to overcome this.
7.4 Production and Consumption, 1980
With a determined attempt to remove the constraints on rice production
1. For a discussion of land refore, see Chaiyong Chucharti, 1 Principles and 
Practices of Land Planning and Development in Thailand1, Bangkok Bank 
Monthly Review, June 1971 and the same author's 'The Prospect of Land 
Reform in Thailand', in James R. Brown and Sein Lin, Land Reform in 
Developing Countries. (U.S., University of Hartford.)
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by implementing the above policies, it should be possible to increase 
production by 1980. The introduction of the new, locally developed high- 
yielding varieties should help to make the increase a substantial one. The 
target set for 1980 is the achievement of the 'feasible yield' obtained at 
trials on regional experimental stations. This is the yield which can be 
obtained with traditional rice varieites, so it should be possible to reach 
it as the new HYV's become more common in irrigated areas.
If the 'feasible yeild' is reached by 1980, then production should 
rise to 12.3 million metric tonnes of milled rice equivalent, assuming 
that there is double-cropping on irrigated land. If there is no double­
cropping, then production will still rise to 11.1 million metric tonnes.
Either figure should ensure a large export surplus; they are both far in excess 
of the projected consumption requirements of the population. Depending 
upon the assumptions as to second-cropping and population growth, the 
production surplus for exports and other uses should range from 4.5 to 6.5 
million metric tonnes of milled equivalent. By adapting to the new conditions, 
Thailand should maintain its traditional positive as a major rice exporter.
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APPENDIX 1.1
REGIONS AND COMPONENT PROVINCES OF THE KINGDOM
OF THAILAND
North (16 Provinces) Northeast (16 Provinces)
Kamphaeng Phet Kalasin
Chiang Rai Khon Kaen
Chiang Mai Chaiyaphum
Tak Nakhon Phanom
Nakhon Sawan Nakhon Ratchasima
Nan Buri Ram
Phichit Maha Sarakham
Phitsanulok Roi Et
Phetchabun Loei
Phrae Si Sa Ket
Mae Hong Son Sakon Nakhon
Lampang Surin
Sukhothai Udon Thani
Uttaradit Ubon Ratchathani
Uthai Thani Yasothon
Central (26 Provinces) South (14 Provinces)
Ang Thong Krabi
Kanchanaburi Chumphon
Chanthaburi Trang
Chachoengsao Nakhon Si Thammarat
Chon Buri Narathiwat
Chai Nat Pattani
Trat Phang-nga
Thon Buri Phattalung
Nakhon Nayok Phuket
Nakhon Pathom Yala
Nonthaburi Ranong
Pathum Thani Songkhla
Prachuap Khiri Khan Satun
Prachin Buri Surat Thani
(cont'd)
(APPENDIX 1.1 cont'd) 
Central y(26 Provinces)
Phra Nakhon Si Ayutthaya
Phtechaburi
Rayong
Ratchaburi
Lop Buri
Samut Prakan
Samut Songkhram
Samut Sakhon
Saraburi
Sing Buri
Suphan Buri
1. The newest Province included recently.
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APPENDIX 3.1
RICE AREA PLANTED IN VARIOUS REGIONS, THAILAND,
1960-1970
Year WholeKingdom
North Northeast
------------ million hectares-
Central South
1960 5.9 0.42 2.33 2.72 0.45
1961 6.2 0.41 2.47 2.82 0.48
1962 6.6 0.41 2.85 2.89 0.50
1963 6.6 0.42 2.72 2.96 0.50
1964 6.5 0.43 2.48 3.13 0.50
1965 6.6 0.44 2.45 3.13 0.53
1966 7.4 0.44 3.12 3.27 0.55
1967 6.4 0.44 2.26 3.17 0.55
1968 7.2 0.44 2.86 3.28 0.57
1969 7.6 0.46 3.25 3.35 0.58
1970 7.8 0.47 3.39 3.38 0.56
Source: Thailand. Ministry of Agriculture and Cooperatives (1960- 1974).
Year
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
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APPENDIX 3.2
TRENDS OF RICE YIELD IN VARIOUS REGIONS 
THAILAND, 1960-1970
Whole
Kingdom
North Northeast 
--- .metric tons
Central South
per hectare harvested-----
1.39 1.9 1.0 1.5 1.4
1.44 2.1 0.9 1.5 1.5
1.49 2.1 1.1 1.6 1.5
1.58 2.6 1.1 1.8 1.6
1.60 2.3 1.1 1.7 1.2
1.56 2.4 0.9 1.6 1.4
1.72 2.6 1.2 1.9 1.5
1.71 2.9 1.0 1.7 1.3
1.72 2.9 1.2 1.6 1.8
1.93 2.7 1.5 1.9 1.9
2.00 2.9 1.6 1.6 1.9
Thailand. Ministry of Agriculture and Cooperatives (1960-1974).
Year
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
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APPENDIX 3.3
TREND OF RICE PRODUCTION BY REGIONS, 
THAILAND 
1960 - 1970
Whole North Northeast Central South
Kingdom ---------------- million metric tonnes---------
9.48 2.45 2.78 3.48 0.77
9.89 2.55 2.81 3.67 0.86
11.00 2.76 3.67 3.68 0.88
11.58 2.90 3.52 " 4.27 0.91
11.36 3.21 3.30 4.15 0.70
10.98 3.21 2.73 4.14 0.89
11.95 3.34 3.80 4.01 0.81
9.63 2.74 2.35 3.82 0.72
10.35 2.56 3.19 3.57 1.03
13.41 3.84 4.58 4.01 0.98
13.57 4.07 4.92 3.72 0.86
land. Ministry of Agriculture and Cooperatives (1960- 1974).
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APPENDIX 6.1 
YEILD COMPARISONS
The yield gap between the high and low yield countries has gradually 
narrowed over the past ten years (See Appendix Table 5.1). During 1960- 
1962, the ratio between yield in the country with the highest and lowest 
yield was 4.8 to 1; as of 1968-1970; the ratio was 4 to 1 and still 
narrowing.
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APPENDIX TABLE 6.1
RICE YIELD IN MAJOR PRODUCING COUNTRIES 
1960 - 1970
Countries 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
(metric tonnes per hectare)
Higher Yield Countries:
Japan 4.86 4.88 5.14 5.08 5.01 4.95 5.08 5.75 5.72 5.62 5.63
United States 3.84 3.82 4.18 4.45 4.59 4.77 4.84 5.09 4.96 4.84 5.18
Egypt - 5.05 5.84 5.51 5.04 5.03 4.73 4.04 5.11 5.10 5.43
Korea, Rep. of 2.79 4.15 3.48 4.40 4.47 3.96 4.43 4.06 3.86 4.66 4.55
Taiwan 2.50 2.58 2.66 2.82 2.94 3.04 3.02 3.07 3.19 2.95 3.17
China, People ' s
Rep. 2.70 2.60 2.78 2.77 2.85 2.90 2.87 2.90 2.88 2.92 3.07
Malaysia 2.54 2.61 2.41 2.54 2.41 2.57 2.56 2.62 2.65 2.71 2.72
Lower Yield Countries:
Indonesia 1.80 1.76 1.78 1.72 1.76 1.78 1.76 1.76 1.85 1.94 2.36
Pakistan 1.60 1.39 1.39 1.39 1.49 1.42 1.45 1.58 1.96 1.52 2.20
Thailand 1.37 1.66 1.72 1.81 1.84 1.78 1.98 1.84 1.91 1.93 1.97
Bangladesh - 1.70 1.53 1.77 1.71 1.68 1.68 1.78 1.75 1.75 1.69
Burma 1.62 1.59 1.65 1.60 1.71 1.66 1.47 1.65 1.68 1.71 1.70
Brazil 1.69 1.70 1.66 1.54 1.52 1.64 1.45 1.58 1.49 1.38 1.52
India 1.53 1.54 1.40 1.55 1.62 1.30 1.30 1.55 1.61 1.61 1.69
Nepal 0.96 1.92 1.93 1.96 1.96 2.01 1.95 1.98 2.04 1.82 1.95
Philippines 1.16 1.23 1.26 1.25 1.25 1.31 1.32 1.44 1.33 1.68 1.72
Cambodia 1. 14 1.09 0.89 1.17 1 . 16 1.67 1.09 1.22 1.40 1.29 1.59
1960-62 1968-70 1971 1972
Higher yield country average 4 .96 5.67 5.24 5.85
Lower yield country average 1 .04 1.43 1.45 1.38
Higher yield : Lower yield 4 .8:1 4:1 3.6:1 4.2:1
SSource: (1)
(2)
Food and Agricultural Organization 
Republic of China, (1974), Table 4
of the
-6a, p.
United
53.
Nations (1963--1972).
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APPENDIX 6.2
Variety Kind Average Yield*Ton/ha.
NORTH
1. Luang Yai 36 Non-glutinous 3.16
2. Muey Nawng 62M Glutinous 3.38
3. Niew Samphatawng If 3.36
4. Gam Pai 15 11 3.59
Average Yield 3.355
NORTHEAST
1. Khi Tom Yai 98 Glutinous 1.66
2. Niew Samphatawng If 1.79
3. Gam Pai 41 If 1.91
4. Khao Dawk Mali 105 Non-Glutinous 1.61
5. Lao Luang 11 1.76
Average Yield 1.746
CENTRAL
1. Gaw Ruang 88 Non-glutinous 2.79
2. Lao Luang 11 II 2.72
3. Luan Pratew 28 If 2.96
4. Puang Nahk 16 2.67
Average Yield 2.785
SOUTH
1. Leuang 152 Non-glutinous 2.04
2. Nang la-yah II 2.25
Average Yield 2.145
FLOATING RICE (central)
1. Ta-Pow Baw 161 Non-glutinous 3.62
2. Tek Chuaey 159 11 3.46
3. Leb Mae Nahng 111 II 4.91
4. Pin Basw 56 If 4.98
5. Nahng Cha lawng Glutinous 5.39
(cont'd)
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(APPENDIX TABLE 6.2 cont'd)
The recommended varieting have the following properties:
11 Pests and disease resistant.
2. Growing well with the variation of the regional seasons.
3. Fertilizer responsiveness.
4. Grow regularly through their life time.
5. High yield.
6. Give good quality grains.
7. Adaptability to local conditions.
Source: Thailand. Department of Agriculture, (1973). pp.114-116. 
1. Data from regional variety trial.
